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30.0 Train Air Brake Tests and Inspections

— e 30 1——Comphance with FRA Regulatmnu - o :

Inspect and test brake equipment on locomotives and cars according
to Federal Railroad Adm[nlstratlon {FRA) regulations contained within
these rules

" 30.2 Safety Inspection of Freigﬁt Cars

Inspect and test brake equipment on locomotives and cars according
to Federal Railroad Administration (FRA) regulations contained within
these rules. In addition, all cars at the initial terminal or that are
added enroute must be given a safety inspection as per General
Code of Operating Rules (GCOR) Rule 1.33.

Inspections and air brake tests must be performed by either a
*Qualified Person” or a “Qualified Mechanical Inspector”,

A *Qualified Person” refers to a trainman given fundamental training
‘on freight car inspections and alr brake tests and a “Qualified
Mechanical Inspector” refers to a person such a carman who has
heen given more extensive training that provides for a mare detailed
inspection. All train and engine personne! are *Qualified Persons in

- the applicatlon of the following rules

Inspectlon and air brake tests by Qualified Mechanical ]nspectors
provide for a greater distance that a train.may travel before addltlonal -
inspections and tests are required. S ‘ -

Inspection of equupm_ent, when required. must be performed on both

.sides at some point during an inspection and air brake test o be able
to examine and observe the functioning of the brake system on each
car. Roll-by inspections do not constiiute a safety inspection for
either side of a train.
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30.3 Coupling and Securing Air Hoses

" Before " coupling aff hioses betweeri loComotives and/or ~ Tars
employees must: '

»  Shake debris out of the hoses.

= Blow all condensation from the locomotive brake pipe or yard air
line.

Whenever practicable, secure air hoses on locomoiives and cars

during all movements to prevent. the hoses and glad-hands from

dragging and becoming damaged.

30.4 Operative Brakes

These requirements apply to air brake tests and inspections:

*  Unless brakes fall enroute, air brakes on all cars must be
operafive unless being moved for repairs and properly tagged on
both sides by a Qualified Mechanical Inspecior.

Exception: Scale test cars are not required to be equipped
with air brakes, but if squipped must be operable.

+  Cars discovered with brakes that fail enroute must-be tagged on

both sides and noted on space provided on-train documentation:

and left in controlling locomotive cab form holder for relieving
crew. Notify dispatcher or mechanical help desk.

*  Train decumentation may . also reflect such cars by electronic
means to subsequent crews after defective brakes are inifially
discovered and reported. '

* At [east 85 percent of the cars in a train must have operative
brakes under all circumstances.

*  When departing terminals, engineers must allow their trains to be
inspected where required.

30.5 Personin Charge During Air Brake Test
The person performing the air brake test is in charge of the train while
the test Is being conducted. Before permission is given to appiy or

release the brakes, the person in charge must determine that all
employees are safely positioned.
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The employee at the controls of the locomotive must not apﬁ[y or
release frain brakes without permission from the person perfarming

- the.air.brake test. .

30.6 Standard Brake Pipe Pressures

Regulating valve must be set as follows:

Yard or Freight service - 90 psi. '

Trains consisting entirely of business car -or passenger
equipment - 105 psi.

MNote: Amirak and Commuter Trains will be govérned by their
own instructions. ‘

30.7 Charging Air Brake Systeﬁ

Charge the air brake syétem to ensure that the system functions as
needed. When charging the system:

. Do not charge a train's air brake system with more than one
automatic brake valve cut in unless utilizing distrbuted power

locomotives.
Do not increase diesel e,ngi'né RPM to maintain rﬁéin reservoir
pressure unless the pressure fails to stay 10 psi above the
regulating valve setting.

If engine RPM must be increased, do not exceed th_rbtﬂe; position

. 4, Locomotives equipped with' electric air compressors may only
* require Run 1 for maximum efficiency. T

If using a remote contro! locomotive the charge featurs on the
remote contro! trgnsmitter shoyid be used.

In yardsr where trains are n"lade up, unattended locomotives may be
used to charge the brake system. . .
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30.8 Air Brake Tests Using End—uf—Train Telemetry Devices
e 2 (BOT)

When air brake test requires determining brake pipe pressure is
restored or air brake system Is fo be charged to a specified pressure
at the rear end of train, this may be determined by any of the
following:

*  An accurate gauge.

«  AnEOT.

. A distributed power locomofive consist,

When an air brake test requires an inspaction o determine that the
brakes apply and release on the rear car of the. train, this requirement
is considered fulfilled when either an EOT or a distributed power
consist aftached to the rear of the train indicates the following;

* A brake pipe pressure decrease of at least 5 psi, the brakes are
applied.

*  Abrake pipe pressure increase of at least 5 psi, the brakes are
released.

30.9 Brake Pipe Leakage Test-
30,9.1 Air Flow Method (AFM)
AFM is the preferred method fo test brake pipe leakage. To
qualify a train’s air brake system using AFM, the train must be

equipped as follows:

¢ The controlling locomotive has a maintaining-type automatic
brake valve.

»  The train has a gauge or device at the rear of the train,

*  The locomotive has an air flow indicator with a direct reading
of air flow in incremenis no greater than 10 cubic feet per
minute (CFM). :

Conduct an AFM test as follows:

1. Charge the brake sysiem to within 15 psi of the regulating

valve setting as indicated by a gauge or device at the rear of
the frafn.
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2. When air low does not exceed 60 CFM, test is complete. If
“air flow exceeds 60 CFM, frain must be Iinspected for
__leakage, leakage corrected, and brakes re-tested.

30.9.2 Brake Pipe Leakage Method

If the train does not meet AFM test condrtmns conduct a brake

-pipe leakage test as follows:
1. Charge the brake system to within 15 pSI of the regulatmg
valve setting as indicated by a gauge or device at tha rear of
‘the train. _
‘2. Wait for the signal to apply the brakes.

When the sngnal is recerved reduce brake pipe pressure by

3.
20 psi.
4, Allow the brake pipe exhaust to stop.
5. Wait 1 minute. |
6. Cut oﬁt the automatic brake valve mainta'ining feature. |

7. Wait an additional 1 mlnute for the brake pipe pressure to
equalize

8. Time the brake pipe Ieakage for 1 minute. If the leakage

does not exceed 5 psi the test is complete. Cut in the
automatic brake valve maintaining feature, If the leakage
axceeds 5 psi, the train must be inspected for [eakage
leakage corrected, and re-tested.

9. When the signal to relsase the brakes is received, move the
. automatic brake valve to RELEASE position.

Note: Utilize the Distributed Power systems automated
brake pipe ieakage mode when checklng leakage
on DP trains.

30.10 Initial Terminal and Road Alr Brake Test (Class 1 Air
Brake Test) .

LA qualiﬁed employee must conduct the'_ initial.ten'ninal air brake test
(ITABT< Clags 1)-and a safety inspection as per Rule 1.33.
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Requirement For Test

TTATTTT Téstmust be condacted: T

Where the train is original ly assembled {initial terminal).

Where the train consist Is changed, offier than adding
or removing a car or 2 solid block of cars.

Where a unit or cycle train has traveled 3,000 miles
since it's last Initial Terminal Air Brake Test, Class 1.

or

Where the train is received in interchange and the train
consist is changed. However, an inspection and test is
not needed if the train consist is changed by any cne or
a combination of the following:

a. Adding or removing a solid block of cars.
b. Changing motive pawer.
¢. Removing or changing a caboose.

Test musi be conducted on a portion of the train or
on cars added to the train when:

One or more cars added that have not been pre-tested
by the Initial Terminal Air Brake Test, Class 1.

That portinn of the train that has not been kept charged.
{off air for over 4 hours).

A solid block of cars being added o the train is
comprised of cars from more than one previous train.

Each solid block of cars from only one previous train
which has not remained continuousiy and consecutively
coupled together with the train line remaining connected
except:

a. For removing defective equipment from the solid
block since being removed from it's previous train.

b.  When track length at time solid block was removed
from the previous train will not hold the entire solid
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block of cars and cars are re-coupled in the.same
relative order as removed.

30.16.2 Procedure for Initial Terminal and Road Air Brake

Test and Inspection

Inspect before or during Air Brake Test for the fo|ioWIng:

Inspect the angle cocks and verify that they. are-proberly
positioned. :

Inspect the air hoses and verify that they are in condition for
service and properly coupled.

Inspect the system for [eakage.

" Make nacess'ary repairs 1o réduce leakage to a minimum.

Inspect the retamlng valves and venfy that they are in

" EXHAUST.

Conduct the test as follows:

1.

Charge the air brake system to within 15 pounds of the
locomotive regulating valve setting as mdlcated by a gauge

. or dewce at the rear of the train.

When proper notification is received to apply the brakes for
the test, make a 20 pound brake pipe reduc’(lon

F'erform a Ieakage test as spectf ad in Rule 30.9 (Brake Plpe

Leakage Test)

~ lngpect the entire frain’ or cars added not pre-tested to
deten'mne that: ‘

. Brakes are applted and remain applied untii signal is
given to release on each car and piston travel meets
the requirements of Rule 30,18 (Piston Travel). 100
percent of the train brakes must be operative befare
depamng Any car whose brakes release prior to signal
given to release the brakes may be re-tested once. On
retest the brakes must remain applied for at least 3
minuies. Release WI“ be |n|t1ated after 'the 3 minute

" period. :

s  Brake rigging does not bind or foul.
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« Al parts of the brake equipment are properly secured.

TTTTTTTT T When thie testand ingprtion of thie airbrake application s ——

complete and the proper notification has been received to
release the brakes:

» Place the automatic brake valve handle in the
RELEASE position. S

»  Notify the inspector that the brakes have bsen released,

*» Inspect each brake to make sure all brakes have
released. This inspection may be made as the train
departs at a speed not exceeding 10 MPH.

Note: An EQT pressure drop and rise of 5 psi during the
alr brake test may be used to determine application
and release of cars within the train that have been
previously tested.

30.10.3  Engineer Notification

" A qualified person or mechanical inspector who parficipated in
the test and inspection or anyone who knows the test was
completed must notify the engineer in writing that the initial
terminal air brake test has been completed satisfactorily

including name of Inspector, date, time, location:and number of

cars inspected. When Class 1 inspections and tesis are
communicated to the engineer, fhe required information must ba
entered in the space provided on train documentation.

- Engineers receiving written nofification of the airbrake fest must:

»  Acceptthe nofification as authority-that the. initial terminal air
brake iest has been completed satisfactorily,

»  Leave waitten notification on the controlling locomotive. This
wiitten notice must include name of inspector, date, fime,
location and number of cars inspected. Whitten notification
of the initial terminal inspections and air brake tests may be
provided fo the locomotive engineer by any one of the
following methods:

a. Air Brake Test Form provided at the initial terminal.

Note: If controlling locomotive is chan'ged enroute, place Air
Brake Test Form on new confrolling locomotive.
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b. Written record in space provided on train documentafion, if
test was performed by a train crew member. (Qualified
Person} -

Note: Any written record is acceptable, if train docu-

mentation is unavailable.

) e By e[ectronlc means in the space prowded on the train
‘documentation.

_ 30.104 - Cycle Trains

Bulk commodity unit commodity trains {coal, grain, taconite, etc.)
that remain intact are considered “Cycle Trains". These tfrains

may not be operated mare than 3,000 miles before another

Initial Terminal Air Brake Test (Class 1) is required. However,
the 1,000 Mile Inspection (Class 1A) must bs performed each
1,000 miles as reguired. A bulk commodity unit train thet is
designated as "Extended Haul', will be governed by the
Extended Haul rules and W|!I require a 1 ,500 mile alr brake test
per Rule 30. 10 1 .

30.10.5 Trains Designated as «“Extended Haul”

- Tralns designated as “Extended Haul’ must be ginan air brake :

inspection and tests performed by a Qualified Mechanical

Inspector and train may be operated greater than 1,000 miles but -

not to exceed 1,500 miles before an additional Intermediate or
. Initial Terminal Inspection and Air Brake Test, Class 1 is
required.  To apply the extended distance for this type of
inspection and air brake test:

«  Train may not make more than one plck up and one set out

between Initial Terminal {Class 1) .and/or Intsrmediate

(Class 1A) inspection points. This excludes any set out of .

defective eqmpment discovered enroute

e Any set out enroute must be given an inbound mspectlcm by '

a Qualified Mechanical Inspector.

= Any cars or sofid block of cars added enroute must be
pretested by a Qualified Mechanical Inspector

e Traln must not move any cars W|th defective equipment,
regardless of whether tagged appropriately.
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* Train must be given inbound inspection by a Qualified
Mechanical Inspector at 1,500 mile intermediate inspection
T points, T - T

30.10.6  Test Required after attaching locomotive to train
previously Tested with Yard Test Plant or other
locomotive

When the locomotive is coupled to a train that the Initial Terminal
Air Brake Test, Class 1, has been performead with yard test plant,
do one of the following that applies:

*  Iftrain has been off air 4 hours or less and yard air pressure
setting is the same as locometive regulating valve, perform
alr test as outlined in Rule 30.15 {Application and Release
Test, Class 3).

»  [ftrain has been off air 4 hours or less, and yard air pressure
satting Is less than locomotive regulating vaive.

1. Charge air to regulating valve sefting.

2. Perform a leakage fest as specified in Ruls 30.9 (Brake
Pipe Leakage Test). -

3. Perform a Rule 30.15 (Application and Release Test,
Class 3).

»  [f train has been off air rhore than 4 hours parform a Rule
* 30.10 (Initial Terminal Air Bake. Test, Class 1) on the entire
train.
30.11 -Transfer Train Movemenis Test
A frain making transfer movements that does not exceed 20 miles in
one direction is considered a transfer train. Intermediate switching is
permiited on Transfer Train mavements.
Test the air brake system on a transfer train as follows:
1. Couple brake pipe hoses between ali cars,

2. Charge the brake system to at least 60 psi as indicated by a
gauge or device at the rear of t_he train.

3. Make a 15 psi brake pipe reduction.
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4. Verify that the brakes apply and remain applied on each car until
release signal Is given. Any car whose brakes release prior 1o
signal given to_release the brakes may be re-tested onge. On !
retest, the brakes must remain applied for at jeast 3 minutes. _ i J
Release will be initiated after the 3-minute period. '

Note: Cars added fo the transfer frain must be tested as outlined )
.above at that location before proceeding. If cars are set out : o |
during a transfer traln and yard movement, determine” that o ' i
brake pipe pressure at the rear car has been restored hefore :

‘proceeding. . . o
30.12. 1000 Mile Inspection Tests (Class 1A Brake Test) . , g 3

At designated locations, conduct a 1000 Mile Insp’ectéﬂn train air
. brake test as follows: : S

1. Perform a leakage fest as specified in Rule 30.9 (Brake Pipe
- Leakage Test). . ' o

2. With the automatic brake valve, make a .20 psi brake pipe
reduction and verify that brakes apply and remain applied on
each car until release signal is given. Any car whose brakes
relsase prior o signal given to release the brakes may be re-
tested once. On retest, the brakes must remain applied for at
lsast 3 minutes. Release will be initiated after the 3 minute
period. - ae e ' -

"3, Verify that the brake rigging is properly secured and does not;
bind or foul. _ L.

T o o .- 4 Verify that 100 percent of the air brakes are operative before '

proceeding. ' _ ' &

30.13 Rui:ning Alr Brake Test

30.13.1  Requirements For Test

Conduct a running air 'brake test of all passenger frains and
trains consisting entirely of business cars when: :

*  The train leaves the initial terminal.

. chomotivé, engine crew, train crew or operating ends have
- been changed, - : . :

- » Any angle cocks or cutout cocks have been ciosecl- h
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A standing air brake test has been conducted.

T T TR T The train reaches [oints designated by the iimetable.

or
The train has struck debris on the track.

Procedure for Running Adr Brake Test

To conduct a running air brake test:

1.

Begin the running test of the brakes as soon as frain speed
is high enough to prevent stalling.

While using encugh power to Kkeep the train stretched:

8. Apply the tfrain brakes with enough force to make sure
the train brakes are operating properly.

- b. Keep the locomolive brakes released during the fest.

30.13.3

c. Verify that the train brakes create a noticeable retarding
force. : :

If the train brakes are operating properly, release the brakes
and proceed.:

Note: Do not apply the locomofive or dynamic brakes
during-a running test. If the train fails-ihis test, stop
immediately and make repairs.

Brakes Not Operating Properly

If the train brakes are not operating properly, stop the train
immediately and:

1.
2.

Inspect the brakes fo identify and correct the problem,
Before proceeding, conduct an application and release fest
a specified in Rule 30.15 (Application and Release Test,
Class 3).

Ongce the train is proceeding, immediately repeat the running
fast.
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30.14 Test When Cutting Off and Recoupllng K .

When-a.frain.is- uncoupledralr brakes unchanged and_recoupled ind4—
hours or less, brake pipe pressure must be restored as indicated by
gauge or device at he rear end of the train before proceeding.
If the cars are recoupled in more than 4 hours, conduct a Rule 30.10
(Initial Terminal Air Brake Test Ciass 1) on thuse cars that dld not
remain charged
30 15 Application and Release Test (Class 3 Brake Test)
/30151  Requirement For Test . S -
Test must be conducted when: ' L
o Any ch'ange is made to a']ocomotive-cohsiet. '
« A caboese is changed.

. Plcklng up a block of prewously tested cars. L ‘ _ '

» Helper locomotives . are adcled anywhere in the train or
removed from other than the rear end of the frain.

or

- e One ormore consecutzve cars are set out of the traln

Rk

30 15, 2 Procedure for Conductmg An Appllcatlon and : BN e
" 7. Release Test -’ : s

To conduct an appllcatlon and release test

1. Charge the brake system to w:thm '15 p5| of the reguiatmg
-, valve setting as indicated by a gauge or de\nce atthe rear of
the traln

2. Makea 20 psi brake p:pe reductlon W|th the automa’uc brake
valve, .

3. Verlfy that brakes on the'rea_r ca'r apply ahd release.
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30.16 Air Brake Test When Adding Pretested Cars

~ When"adding @ block 6f cars pretested by Rule 30.10 {Inftial
Terminal Air Brake Test, Class 1) that have been off air 4 hours or
- less, conduct a Rule 30.15 (Application And Release Tesi, Class 3).

130.17 Inbound Train Inspection

At terminals where facilities are available for immediate alr brake
inspections and repairs:

1. Secure cars with sufficient hand brakes as required.

2. Place the automatic brake valve handle in the HANDLE OFE
position, and make a 70 pound brake pipe reduction.

3. 'Place the handle in the SUPPRESSION position to stop the
brake pipe reduction.

4. When the brake pipe' reduction is complets and the air has
stopped exhausting, close the angle cock on the locomotive or
on the cars that will be detached with the locomotive.

5. Make sure the angle cock on the portion of the train or cars left
standing is left open. ] '

30.18 Piston Travel Limits.
Follow the piston travel requirements as outlined by stenciling or

badge plate. If no stenciling or badge plate is available, piston travel
must be within the following guidelines: _

30.18.1 Truck-Mounted Brake Cylinder.s

= Piston travel must provide brake shoe clearance when
brakes are released.

* Piston travel must not exceed 4 inches where the piston
acts direcily on the brake beam.

30.182 Body-Mounted Brake Cylinders

At the initial terminal the piston travel must be adjusted to
between 7 and 9 inches.

At intermediate inspection points the piston travel must not
exceed 10 % inches.
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~ 30.19 Dynamic Brakes

30:19:1— Dynamic Brake Requirements

Locomotives discovered to have inoperative dynamic brakes
must be Individually tagged and an additional defect tag must be
left on the controliing locomotive of the locomotive consist as
information to the locomotiveé engineer. Inoperative dynamic
brake information may also be provided fo the locomotive
engineer by electronic means on the train documentation under
locomative information, which will show for each locomotive
whether locomiotive dynamic brake is "operative”. '

The requirement to identiiy inoperative dynamic brakes only
includes dynamic brakes that are defective or ineffective due fo
malfunction and does not include tagging dynamic brakes that
are simply cut out to comply with dynamic brake axle limitations.

Tags indicating Inoperative dynamic brakes should irclude the
following information:

1. Locomotive number.

2. Name of discovering raitroad. _

3. lLocation and date condition disr_x_wered. . i
4, Signature of pefsoh discovering the conditicm.‘ S s

30.19.2 Inoperative Dynamic Brake on Lead, Controlling N
. Locomotive T

On train movements requiring the use of the dynamic brake, the
lead, controliing locomotive must be-equipped with: -

4. An operative dynamic brake.
or .

2. ‘An operative accelerometer that displays current change in -
speed or predicted change in speed in  miles per hour per
minute. ’ ‘ o

- Note: Low speed yard and transfer movements on level
or near level grade are examples of movements
that would not "require” the use of dynamic braking.
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Locomotive Air Brake Tests and Inspections. =

31.1 General Requirements

When locomotive inspection forces are not immeadiately available, an
engineer taklng charge of a locomotive consist must know that the
brakes are in operating condition.

Engineers are responsible for the fol[owmg

1.

If possible, posztton yourself SO you can conduct a rol[-by
mspect!on of an incoming locomotive consist.

Keep the side and end doors of the Iocomotwe closed when the

- doors are not being used.

Keep cab windows and doors of unoccupied trailing locomotives
closed.

Keep the locomotive's high-voltage cabmets closed - during
operation. .

‘Venfy that brake pipe exhaust ports are not plugged or

obstructed

Make a wsual'inspection of the control cab (including the nose of

. the cab) for any obvious damage fo devices such as spsed

indicators, radios, HEU's event recorder, efc., Including cable
connection to these devices. This visual inspection includes
knowing that required systems are cut in and sealed for territory
the train will operate in such as ACS or ATC.

Verify that the independent brake va!ve handle is not blocked in
the actuate position. .

Verify that the reverser is centeréd to‘engagé the low-idle feature
when the locomotive is not moving.

Verify that the brake shoes are thick enough td last until the next
maintenance or through the shift in yard service.

10. Check for sliding wheels at frequent intervals if:

= The locomotive is dead.

" e The ioéomptive is isolated.
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ar

»  TheTocomative's traction motors are cul out,

31.2 Locomotive Daily Inspection
31.2.1 'Inspecﬁon Requirements

Engineers are responsible for ensuring that each locomotive in
their charge including locomotive(s} picked up enroute Is
inspected each day the locomotive is in service. Determine if
locomotive needs to be inspected by checking the FRA Rule
229.21 Daily & Mid-Trip Inspection form (locomotive cab card) in
each locomotive cab. The card will indicate the date and time of
the last inspection.

Exceptions:

*  On a multiple locomotive consist engineer may assume
that all trailing locomotives in the consist and any
distributed power in train were inspected on the same
date as the cab card on the controlling locomotive.

* An inspection is not required on a locomotive that is
idling or shutdown and will not be used as a working
locomotive: :

« Union Pacific locomotives have an entry in the
‘REMARKS” section at the bottom of the blue card
(Form FRA F-6180-49A) which reads ‘Do Not Use
After: mm/dd/yy’'. Verify that the locomotive has not
passed this date, : :

A. TImspected Previous Calendar Day

If the locomotive cab card indicates that the locomotive was
inspected the previous calendar day, complete the current
daily inspection before 2359 hours., -

To allow the locomative to remain in service:

*  If your tour of duty wilt go beyond 2359 hours, conduct
the locomotive daily inspection before 2359 hours.
Contact the train dispatcher, vardmaster, or other

proper authority to determine where to complete the
daily inspection.
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or ) i

e e e [f you-have- tlrne ta-reach-yeur-final terminal-before 2359

B,

: When settmg out a locomotive on ltne that was :nspected on

hours, inspect the locomotive at that terminal unless
informed that the Mechanical Department or the
reieving engineer will inspect the Iocomotwe before
2359 hours:

Not Inspected Previous Calendar Day
If the locomotive cab card indicates that the locomotive was
not inspected during the previous day, or ff there is no

record on the locomotive, inspect the locomotive before itis
placed into service on the current day.

Locomotive Picked Up Enroute

_ When picking up a locomnative on line, the engineer must

determine which locomotives will require a daily inspection.
No locomotive in resulting consist may have a date older
than the lead, controlling locomotive,

Locomotive Set Out On Line -

the previous calendar day, inspect the locomotive, unless
nofified that the locomotive will be inspected by the
Mechanical Department or be plcked up by another train
before 2359 hours: -

31.22 Conducting a Locomotivé Daily Inspectimi

Not-all defects are non-complying condltions However, the
following items are non-complying conditions if they do not
function properly during the datily inspection.

Remote control locomotives must be in manual mode when
~ conducting inspection.

Inspect these three general areas of each locomotive;

Note: B-units and units designated or modified not to be

occupied, are not required to have or be equipped with all
the devices included in the inspection.
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A. Control Compartment/Locomeotive Cab

Verify that FRA Form F 6180-40A (blue card) is displayed

under a transparent cover in the cab of each locomotive.

Operate sanders to deposit sand in front of each
locomofive's lead wheels using the reverser position to
detemine the direction.

Ensure that:

1. Each air gauge registers correctly and is within 3 psi of
the required pressure. See Rule 31.7 (Standard Air
Pressures),

2. At least one headlight bulb is to be operational on each
end of the locomotive consist.

3. Al least one of two ditch lights is operational in the
direction of travel.

4. Horn operates.
5. Bell operates.

6. Gauge lights and engineer's overhead cab light
" illuminate: If burned out and.other avaiable:fighting is
sufficient to allow visibility from the crews normal
position; report as a defect but not a non-complying
condition. i

7. Speed indicator functions accurately. Afier a daily
inspection, if the speed indicator failure is identified on
the lead locomotive as soon as it begins moving, the
failure is a non-complying sondition discovered during
the daily inspection.

8. Locomotfive cab is free of stumbling or slipping hazards.

9. Windows provide a clear view. Small.cracks that do not
obscure view must be reported as a defect but not a
non-complying condition.

10. No traction motors have been cut out. However, on GE
AC, GE-8 DC, GE-2 DC & EMD AC locomotives, one or
more traction motorsftrucks may be cut out and not
considered a non-complying condition.

314



L AIR BRAKE AND TRAIN ANDLING RULES - April'1, 2004

11. Cab seats are properly secured.

B.- Walkway and-Engine-Compartment

tnspect both sides of each locomotive to ensure that: -

5.

Walkways and walk-in compartments (car body-type

- locomotives) are clear of debiis, tools, and accumulated

oil or grease that present a hazard to the crew.

Handrails, hand holds, steps, ladders, safety chains,
and guards are secured.and ready for service. inspect
for broken, hent, damaged, or loose eduipment. Make
sure safety chains are connected high enough for safe
passage.

All electrical and rotating equipment guards are in
place.

The diesel engine has no apparent exhaust, oil, water,
or fuel leaks.

The hand brake is operational.

Ground Level

[nsﬁect the exposed éraas for apparent defécts but do not
crawl under or between locomotives lo make the visual
inspection.

Set hand brakes, if necessary. and walk around both SIdes
of the locomotive to ensure that:

" sand’is depositéd o the rail in ffont of the lead wheels

of each locometive in consist.

Fuel tank is not leaking.
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o defects such as cracks and broken or missing parts
are on the:

10

*  Locomotive trucks.
*  Wheels.
+  Gear caises,
*  Draft gears.
Brake cylinder piston travel is:

*  Minimum: Sufficient to provide brake shoe
: clearance when the brakes are refeased.

* Maximum: 1—‘fl2 inches less than the travel
entered an FRA Form F 6180-49A (blue card) in
the locomative cab.

Foundation brake rigging s secured and all
components other than wheels and sand hoses are at
least 2 1/2 inches above the top of the rail,

Snowplow, pilot, or endplate is propeﬂy secured and is
between 3 inches and 6 inches above the top of the rai,

Brake shoes are secured and approximately in line with
the tread of the wheel. Make sure the shoe has no
ohvious lips or overhangs.

No part of the'electrical cable is lying on the coupler.

Unused electrical cables are slowed, or the ’
disconnected ends are piaced into a dummy receptacle
of a mulfipfe-unit cable holder.

Manually drain oi! and water from main reservoirs that
are not equipped with automatic drains. If equippad with
automatic drains, ensure the valve handles are then
tumed fully clockwise to the automatic position, with the
stem extending beyond the valve handle.
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11. There is no apparent physical damage io the ATG/ACS
receiver bars on locomotives equipped with ATC/ACS.

These-bars-are Jocated-above-the.rail.and-in front-of the

wheels, This requirement appiles only to lead
locomotives on trains operafing in ATC/ACS territory.

Any apparent damage must be reported but this does

net constitute a non—complylng defect.

31 2.3 Complete Requlred Dally Inspectlon Forms

Locomotwe Inspectlon Report

Complete an Electronic Locomotive Inspection Report for each
locomotive inspected.

Locomotive daily inspection form and a FRA Rule 229.21 Daily & -

Mid-Trip Inspection form (cab card) must be completed with the
following inspection information:

e Date.
« Location.
e Time.

Indicate "Not used" if the locomotive has not been used on a

particular day, and form supplied on locomotive has calendar-
. type daily mspectlon form. The locomotive cab card must remain
in the hoider in the Iocomutwe cab. -

Note Leave an ongmal copy of the Iocomotlve daily inspection
at locafion dESIg nated by other lnstructlons

31.24 Locomotlve Wlﬂ] Non-complymg Condltlon ‘Safe To

Move

If during the Iocomoh\re daily mspection you find one or more
non-complying condmons determlne |f the locomotive is safe to

~ move.

. if the incomotive is safe t'o'move. it may be moved only:
_» Asasingie locomotive undsr power not attac_he'd to cars.
¢ In alocomotive consist not attached to cars.

« Isolated or shht down -when-attéched to cars.
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Exceptions:

during daily inspection may be operated under power
attached to cars not exceeding 20 MPH. -

*  Locomotives found with the following defects during the
daily inspection may be operated under power attached to
cars as a trailing locomotive;

a. Inoperative headlights.

b. Inoperative hom.

¢. Inoperative bell,

d. Defective speed indicator.

8. Window cracks that obscure view.
f. Cab seats not properly secured.

g. Both ditch lights inoperative.

Prior to moving a non-complying locomotive perform the
following:

1. Complete a non-compiying locomotive tég and attach it to '
the isolation switch of the non-complying locomotive. The
tag must include the following ‘information:

*  "Non-complying locomotive™ written on the tag.
*»  Locomotive initials and number.

= Name of the inspecting rafiroad.

s Inspection locatiar_a and date.

*  Nature of the defect.

*  Movement restrictions, if any.

@  Destination.

* Signature of the employee making the inspection.

31-8
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Secure a copy of the non-complying tag on the control.stand

- of the controlling locomotive.

Make sure the engineer in charge of the locomotive
movement receives writter notiflcation- of the non-complying
locomotive (a copy of a non- complymg locomotive tag meets
this requirement). The engineer must inform all other crew
members of the non-complying unit and of any restrictions. _

Notify the train dispatcher/mechanical desk, yardmaster or
other proper authority.

- However a locomotive may be moved as a single or dead unit
within a yard solely for repairs, not to exceed 10 MPH, without
compfying with Items 1, 2, and 3 listed above.

31 2.5 Locomotive With Non—comp]ymg Condition Not Safe

To Move

If durmg the locomotive daily |nspectron you find one or more
non-complying conditions and determine the locomotive |s not
safe to mave, do the foliowmg

1.

Notify the train dlspatcher yardmaster or other proper

' authDrlty

. Complete & non-curnplylng fag and atlach the tag to the
. Isolation switch of the non- compiymg Ioccmoﬁve The tag

must mclude this :nformatton
. "Non-complying locomotive” written on the tag,

+ - Locomotive initials and number,

'« Name of the ihspecﬁng railroad,

. Ihspeetion tocation and date.

. Nature bf lhe'defect.

. ‘Signature of the employee mak:ng the |nspect|on
31 3 Defects Other Than Non-Complying Condltmns

If a defect or problem is found and is not a nan-complymg condltlon
do the foHowmg
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Complete a Locomotive Dally. Inspection Report for each
locomotive in the consist with a defect or problem.

Report any locomotive net producing power to the Mechanical
Desk,

Examples of a defect or problem that is not a non-complying

condition include:

314

o Weather stripping is defective.

s Windshield wipers are not working. -
»  One headlight bulb is burned out.

= Ground relay is tripped.

= Safely valve on the air compressor or main reservoir is
popping off.

Non-Cemplying Condition Found Enroute

A locomotive that develops a non-complying condition enroute may
continue operafing if the engineer or other qualified employee
determines the locomolive is safe o move and completes the
Locomotive Daily Inspection Report. The locomative may then be
operated at normal speed: until the next: daily inspaction or until it
reaches the nearest point where repairs can be made, whichever
oceurs first. '

The engineer must:

1.

Report any non-complying conditions on the: Locomotive Dally
Inspection.

Leave the completed Locomotive Daily Inspection Report with
the non-complying locomotive unless otherwise instructed.

Report non-complying conditions to the train dispatcher/
mechanicai desk as soon as possible.

Notify the refieving engineer of any non-complying conditions
when possible. :

Apply a Non-Complying Tag to the isolation switch on the non-
complying locomative and the coniroliing locomotive.
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' Examples of addrtlonal non-complylng conditions found enroute
include:

- 1. While performing a speed indicator check, an employee
determines that the speed is not accurate to within: ‘

-+ +3 MPH at speeds up to 30 MPH. .
or ‘

* 5 MPH at speads above 30 MPH

See Rule 31.11 (Operative, Speed !nd:cator) when defective speed
indicator is found enroute.

2. While moving, crew members detect flat spots inspection
defermines:

*  One or more flat spots are 2-1/2 inches or more in length.
or
** Flat spats of 2 inches or more are adjoining.
Note: If a locomotive has flat spots as described above, satitoutat
the first available point and limit speed 10 10 MPH until the
setout destmatron is reached. . oo
31.5 Ma;or Internal Defects Fqund erarrrute
Ifa Iocorrrotive enroute".h'aé a méjdr intérnal.ldefe_ct. do the following:
1. If possmle isolate the Iocomotlve

2. Shut down the diesel engine lmmediately if notse rndlcates an
internal mechan[cal defect in:

. Dlesel engme '
. Turbocharger.
or .
=  Components relafed to the above.
73. If you shut down tﬁe engine, do not restart the engine until the

equipment has been inspected and’ can be operated without
damaging the locomotive. :
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4. Report condition to Dispatcher/Me chanical Désk.

T B FillToutan "Oat of Service™ tag and atfach the 1&g near the
engine starting control,

Set out a locomotive with a major defect if the defect requires that the
locomotive be set out. leave the Iocomotive where maintenance
personnel can access It

31.6 Locomotiive Air Brake Test

31.6.1 Location Of Test
Conduct a locomotive air brake test when:
» Making up a locomotive consist.
»  Adding locomotive to a consist.
»  Otherthan rear locometive is removed from consist.
« locomotive consistis rearranged.
or
=  Changing operating ends.
31.62 Procedure for Conducting Locomotive Air Brake Test
Ensure locomotive is properly secured. ..

From.the ground, observe that the locomaotive brakes apply and
release during this procedure:

1. With the independent and automatic brake valve handles in
RELEASE, apply the independent brake.

2. After observing that the brakes apply on each locomative,
release the independent brakes.

3. When the brakes are released on all locomotives, apply the
automatic brakes by making a 10-psi brake pipe reduction.

4. After the brakes apply on all Iocomotives, actuate and
observe that the brakes release.
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5. -Reduce brake pipe pressure an additional 10 psi to reapply
the brakes. .
o 6. Determine that afl brakes apply on all focomotives.
7. Cut out the automatic brake.
8. Observe gauges and verrfy that equalizing  reservoir
indicates no leakage and that brake pipe leakage does not
. exceed 5 psi per minute.
9. Cut in automatic brake and move automatic brake valve

handle to RELEASE position.

10. Determine that all brakes release.

317 Standard Air Pressures .

Ensure that air pressures are as follows:

Main reservoir pressure is 120 to 140 psi.
Locdmotive brake cylinder pressure is:

a. Switch Iooomotrves with 10- or 11-inch brake cylrnders -
- .35 p5|

b. Swrtch Iocomotrves with 8-inch brake cylmders 45 psi.

"o Locomotrves with clasp type brake shoe riggmg {2

shoes per wheel) 45 psi.

d. Locomotives with single shoe per wheet brake nggmg -

72 psl

: o L - Npte:'Foreign fine Iocomotives may require different main

Note ‘Amtrak and Commuter Trains will be governed by their -

resenvoir and independent I;rake cylinder pressurés.
‘Brake rnipe pressure is:
a.- ' Yard or Freight service'; 80 psi, 7
b. Trains consisting entirely of busrness car or passenger
equrpment =105 psi.

own instructions.
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31.8 Reducing Locomotive Overcharge

1.
2.

31.9

" To reduce locomotive overcharge:

Adjust the regulating valve to the desired setting.

Make an automatic brake pipe reduction to at least 20 psi below
the regulating valve setting.

Allow pressure to equalize in the brake system.
Move the automatic brake to RELEASE.

Verify that the equalizing reservoir pressure is at the required
setting.

Control Switches

Position electrical switches and confrol equipment in the cab
according to instructions on the badge plate or stenciling.

31.10 Locomotive Safety Devices

To the extent possible, make sure these locomotive safety devices
are cut in and operating at all times when rules require:

Oversﬁeed.

Alerters,

Deadman conirols.

Autdmatic cab signals.
Automatic train stop equipment.

Automatic train control equipment.

However, safety devices do not have to be operating on non-
controlling locomotives, distributed power remote controlling
locomotives, or:

1.

2.

When a safety device becomes defective enroute.

or

During drag loading/unloading operations under 5 MPH.
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If a safety device becomes defective enroute, inform the. train
dispatcher and mechanical department as soon as possible.

Do not cut out, tamper with, or defeat a safety device without proper
adthorization or when authorized by rule. When a locomotive is
enroute, this authorization may come from the train dispatcher,
mechanical supetvisor, or othar manager.

. 31.11 Operatlve Speed Indlcator

A locomotive used as a controlling unit at speeds above 20 MPH
must be equipped with an operative speed lndlcator Follow these .
speed indicator requirements:

1.

Locomotwe speed indicators must be accurate within:
* %3 MPH at speeds betwsen 10 and 30 MPH.
s 15 MPH at speeds above 30 MPH

Note: Speed indicator that exceeds the above tolerances must
be handled as a non-complying condition found enroute.

If a speed indicator on a controlling locomotive fails enroute, the:
locomotive may continue as a controlling locomotive at normal
track speed only to the next facility where repairs can be made
or until the locomotive is due a dally inspection, whichever
occurs first. Movement beyond a facility where repairs can be
made or location where daily mspectlon was conducted must not
exceed 20 MF'I-I

31111 Speed Indicator Test

When leaving the terminal, the engineer must test'the speed '
indicator of the controlllng locomofive as follows:

' 1. Test speed indicator accuracy using ldentlf ed test miles or

mile posts.

. 2. Conduct the sp’éed check in the 10 1o 30 MPH range.

3. Conduct the speed check as near maximum - speed as
conditions perrmt :
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31.12 Event Recorder

Access to the event recorder Is restricted. Only authorized personnel

may remove the event recorder data pack or download event
recorder data.

31.13 Moving Locometive -

31.13.1 Initial Movement of a Locomotive Consist Not Coupled

to Other Equipment

Follow these steps prior to making the initial movement of a
locomotive consist outside designated mechanical depariment
limits:

a.

b.

e.

Verify that hand brakes are refeased on all bcomotives.

Ensure air hoses are coupled between all locomotives in
consist including:

= Brake Pipe.

*  Main Reservoir.

. Actuatibﬁ.

. Applibation‘ and Release.

Position cutout cocks and valves for MU operation.

Ensure locomotive alr brakes are applied on each
locomotive during visual inspection.

Determine that sufficient main‘reservoir pressure is present.

Perform these steps during the initial movement of a locomotive
consist or as soon as operating conditions permit.

a.

At a speed of 1 to 3 MPH, allow the locomotive to drift with
the throttle in IDLE,

Check that brakes or other defects do not restrict the
locomotive's movement.

Increase speed to approximately 10 MPH, make a service

brake pipe application sufficient to develop brake cylinder
pressure,
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d. When speed decreases o approximately 5 MPH, actﬁéfe to’

make sure the brakes release.

31.13.2 Imtlal Movement of 2 Locomotive Consist Coupied to
" Other Equipment

- When making the initial moverment of a locomotive consist that Is

coupled to a train or other equipment, before speed exceeds 10
MPH, actuate for 5 seconds per locomotive in the consist to
determine if brakes apply on trailing locomotive(s) in consist.

" If actuating results in brakes applying on trailing locomotives or a
sudden change in slack is noted, stop and check MU hose
connections. {Lines may be crossed between Act and App/Rel).

If MU hoses are not properly connacted, c:orrect the probiem and

then perforrn locomotive air brake test 31.6.

31.13.3 Hostlmg Locomotive

Multiple locomotive consists may be moved within a ferminal
area with only the brake pipe connected provided speed does
not exceed 10 MPH. '

* Perform the following inspection and test before initial movement
of locomotives coupled together and whenever locomotives are
- added or controlling locomotive is changed'

1. . Brake pipe is connected and angle cocks are open between
each locomotive.

2. - Automatic brake valve must be cutout on all locomotives
coup1ed fogether except the controlllng 1ucomot|ve

3. Aﬂow brake plpe to charge.
4, Performa standlng brake test as follows:
a. Makea 10 psi service brake applieation.
- b Ensu-re brekes _are applied on each locomofive,
c. Release the automatic brake application.
' d. Ensure brakes release on eaeh. locomotive

5. Release all hand brakes.
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31.13.4 Moving Locomotives Within Mechanical Department
Limits

When moving locomofives within mechanical department limits:

1. Charge and properly position brake equipment before
maoving the controliing locomotive,

2. Apply and release locomotive brakes io verify on controlling
locomotive that brake cylinder pistons are operating and
brake cylinder lines to trucks are not cut out,

3. Do not move on of off a tumtable unless correctly lined and
locked.

31.14 Moving Light Locometive Consists

Operate a light locomotive consist from the cab nearest the direction
of travel when any one of the following conditions exists:

+  Distance to be traveled exceeds 2 miles.

* A member of the same crew does not contra! movement using
hand signals or radio. ’

or

"~ +  Visibility is impaired.
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31.15 Locomotive Air Brake Equipment

~—~Placg air-brake valves-in—the proper-position-on-freight -and-helper
locomotives. Position brake valves and cutout cocks as indicated in
the following tables:

26 and 30CDW Brake Equipment Positions

" Lead . . Trail - | Helper
Automatic Brake | Release Handle Off Handle Off
Valve : ‘ ) /Continuous | /Continuous

: Service Service

Independent Applied Full Releass Release
Brake Valve ' .
Automatic Brake | Frifin or Pass Out ' Out
Valve
Cutout Valve ]
MU-2A Valve or | Lead orDead | Trail | Lead or Dead
Double- lin Cut T In
Ported Cutout ’
Cock

CcCB Br_ake Equipment Positions

Lead : Trail Helper
Automatic Brake | Release ) Handle Off Handle Off
Valve | . | /Continuous |/Continuous
‘ ' - | Barvice ~ .. | Service
Independent | Applied Full Release’ Release
Brake Valve : . - - :
Air Brake Setup | Lead/Cutin . | Trait "~ Lead/Cut-Out
6BLC Brake Equipment Positions
- Lead Trail Helper
Automatic Brake | Release Handle Off Handle Off
Valve - .-, | /Continuous | /Continuous
1 - ' | SBervice Setvice
Independent Applied Fult Release Release
Brake Valve ; -
Automatic |2 Open . - Closed .. Closed-
Brake - Pos|  Lead ) Trail. O Trail
Vaive - N . —— C
Cutout
Cock - . ' )
MU-2A Valve or Lead or Trail . Leador
1 Double- : Dead : Dead
Ported Cutout” = [~ In - ~ Out - In .

| Cock
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24RL Brake Equipment Positions

. Lead Trail Helper
Automatic Brake | Release Release | Lap
Valve
Independent Applied Full Release Releass
Brake Valve : .
Automatic Brake | Open - " | Closed- Closed
Valve .
Cutout Valve
Rotair Valve Pass or Frt Frt Lap Pass or Frt
MU-2A Valve Lead or Dead Trail Lead or Dead

31.16 Separating Locomotives
‘ When separating locomotives do the fallowing:
1. Apply hand brakes on locomotives to be cut away from.
Disconnect electric jumper cables.
Plug the jJumper cabies into a dummy recepiacle.
Close cutout cocks.
Disconnect walkway safety chains.

Disconnect fuel tender hoses (if equipped).

N e @, os o

Separéte locomotives.

8. Aftach air hoses to the dummy couplings or place them in the
pockeis. v

31.17 Locomotives Equipped for Multiple-Unit Operation.
31.17.1 Locomotives With Alignment Control Couplers
When a locomotive equipped with alignment contral couplets is
being placed in a train with the diesel .engine isolated or
shutdown, couple the locomotive(s) direclly behind the

locomotive consist at the head end of the train. Then, do the
following: .

1. Set up air brake equipment as a tralling unit, couple all
hoses, connect MU jumper cables and open all cut out
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cocks between the operating locomotlve consist and the
units that will be moved.

2. Perform an air brake test as outiined in Rule 30.3.3.
{Procedure for Inspection and Test of Locomotive Brakes.)

Exception: S8W and MP model switch engines must be placed
second in the locomotive conS|st ‘one per train,
when handhng cars.

If it cannot be determined whether a locomotive is equ:pped with
an allgnment conirol coupler, locormnotive must be moved as
described in 31.17.2 below.

31.17.2 Locumotwes Not Equipped with Ahgnment Control

Couplers

Most SW1200, SW1500, MP15, GP7, GPY; SDT and SD9
locomotives waybilled locomofives, some foreign line road and
switch engines and some Amtrak and other commuter
locomotives are not equipped with alignment control couplers.
These units may be identified on the train list. They are to be
placed second In the locomotive consist, one per train when
handling cars.

Mechanical inspection forces must ensure that coupler swing
limiting devices are in place befors these units move in freight
trains. Coupler swing limiting devices do not make the coupler
" an ahgnrnent control coupler.

31.18 Locomotives Not Eqmpped for Mnltxple—Umt Operatmn

31.18.1 Locomeotives Equlpped with Ahgnment Control
Couplers' o ‘ o

- Shut down locomotives that are not eqmpped for multiple-unit
operation or have inoperative multiple-unit equipment and couple
them directly behind the locomofive consist,

Waybilled Iocomonves and locomotives that cannot be

" determined whether equipped with an alighment control coupler,

must be move as described in 31.18.2
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31.18.2 Locomotives Not Equipped with Alignment Control
Couplers ,

Locomotives that are not equipped with afignment control
couplers may be identified on the train list. They musi be shut
down and placed not less than five cars or greater than ten cars
from the rear of the train, with at least one car separating
locomotives. No more than two locomatives may be placed in a
train. :

Mechanical inspection forces must ensure that coupler swing
limiting devicas or truck bolster movement limiting devices are in
place before these units are moved in freight trains. Distributed
power consists or manned helpers must be cut in ahead of
locomotives not equipped with alignment contral couplers.

Place locomotive with bolted or temporary drawbars no more
than five cars from rear of train.

31.18.3 Set-up Procedure for Handling Locomotives Not
Equipped for Multiple-Unit QOperation

Complete the following:

1. Make sure the dead-engine feature cutout cock is open or
"Dead." . B .

2. Cut out the automatic brake’ valve and place the handle in
the HANDLE OFF/CONTINUOUS SERVICE position.

3. Cutin the independent brake valve and place the handle in
the RELEASE position.

4, Close the cutout cocks in the main reservair equalizing pipe.

5. Make sure the cutout cocks in' the actiating pipe and
independent application and release pipe are open.

31.19 Changing Operating Ends

Change operating ends on a locomotive consist by cutting out the
operating controls on the controlling end of the locomotive consist
and proceeding immediately to the opposite end of the focomotive
consist and restoring control,

31.19.1 Cut Qut Operating Controls

To cut out operating controls, do the following:
1. Apply sufficient hand brakes to hold locomotive consist.
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Place the throttle in IDLE. A

-3~ Place—the raversg- Iever"m*“NEUTRAL and*‘remove “the

handle.

' Fully apply the independent brake.

Cut out the lndependent brake
Place the independent brake valve handle in. RELEASE
Maks a 20-psi brake pipe reduction.

Cut out the automatic brake.

Place the auiomatic brake valve handle in HANDE_E '

OFFICONTINUOUS SERVICE.

10. Place the generator field sw1tch in the OFF posmon

1.

Dlsarm 2-way EOT, if equipped.

31.19.2 Restore Operaﬁng Controls |

To restore operatmg c:ontro!s, posmon equlpment on the control ;

stand as follows:

1

2

L -

Replace the reverse lever.

Place the mdependent brake valve handle in FULL
APPLICATION. :

* Cut in the independent brake.

Place the automatic brake valve handle in RELEASE

~Cutin lhe automatic brake

Place the generator field swﬂch i’ the ON poéition. '
Place the engme run sw:tch in the ON position. .
Place the controlffuel pump switch in the ON p051t|0n

Conduct the test as specified in Rule 31 6 (Locomotwe Air

Brake Test).
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3120 Changing to Opposite Controls in the Same Cab on Dual
Control Locomotives

Follow this procedure to change to opposite controls in the same cab:

31.20.1 . Controlling Brake Valve

1.

Move the independent brake handle to FULL
APPLICATION.

Make a 20-psi brake pipe reduction.

Return the automatic brake handle to LAP and remove the
brake handie.

Move the independent brake handle to RELEASE.

Move to the opposite set of air brake controls.

31.20.2 New Conirolling Brake Valve (Opposite Side of

Locomotive) _
Remove the automatic brake handle with the sfop plate
attached and place it on the non-controlling automatic brake
valve in LAP. o
Insert the automatic and independent brake handies.

Move the independent brake handle to FULL
APPLICATION.

Move the automatic brake handle to RELEASE.

Check the air gauges and verify that the proper pressures
are being maintained.

Conduct the test specified in Rule 31.6 {Locomotive Air
Brake Test.)

31-24



- " AIR BRAKE AND TRAIN HANDLING RULES - A

rit 1,.2004

32.0 Train Operations

321 Securmg Equnpment Agamst Undes:red Movement

Crew members are responsible for securing standing equipment‘

with hand brakes to prevent undesired movement. The air brake
. system must not be depended upon fo prevent an undesired
movemenit. .

- When leaving cars unaitended use the following steps to determine
the number of hand brakes to be applied:

* On a descending grade with slack bunched, apply the hand
brakes on the low end of the cut of cars. To verify the hand
brake(s) applied will prevent movement, release all air brakes.

{See guideline below when unable to verify sufficient hand -

brakes applied).

* On an aseending grade with slack stretched, apply the hand
-brakes on the high end of the cut of cars. Te verify the hand
brake(s) applied will prevent movement, release all air brakes.

{See guideline below when unable to verify sufficient hand

brakes applied). .

« At other locations where the crew has determined that

equipment will not move with all brakes released, after slack is
. adjusted, apply encugh hand brakes to hold the equipment.
Sufficient hand brakes must be applied to prevent undesired

movement of equipment from outside forces or when coupled to .

by other eqmpment

Note: Retaining valves on the cars tu be leit must be in the

_ EXHAUST posmon _
The number of hand brakes to be apphed depends on:
+  Grade.
* ~ Number of loaded and empty cars, and type of car,
Note Solxd drawbar arhculated cars and heavy duty flatcar, 8 axles
or more, and most S-unit articulated intermodal cars have two

or more hand brakes. When applying hand brakes on one of
these cars, all of the hand brakes must be applied. Most of

the intermodal cars having two hand brakes have the hand .

brake painted orange and/or are stenclled "SECOND HAND
BRAKE AT OF'POSITE END".
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The followin.g guideline is for the minimum number of hand brakes

required if unable to verlfy that sufficient hand brakes have been
applied by release of the air brakes (ie. only rear of frain being left

unattended). = Additiona} speclal instruction
some subdivisions.

s may be in effect on

Guideline Chart When Unable to Verify Required Hand Brakes by Release

of Air Brakes
Number of Applied Hand Brakes Required
Grade {%) ]
Tons 01 0.25] 0.50 0.731_1.00 1.25¢ 1.501 1.75| 2.00| 2.25) 2.50] 2.75] 3.00+
<1000 | 2 2 2 2 3 3 4 4 5/ . 8 7 7 9
1000+ | 2 3 3 3 5 6 8 8| 10 12 13 14 15
2000+ | 2 3 5 5 6 8 9 11 12| 14 15 17 20
3000+ | 3 5 5 7 8| 10f 12 14 16 18 20 23 30
4000+ | 4 5 5 8 10 13| 15 18| 20 23 25 28 35
5000+ | 5 3] 7 9] 12| 15| 18] 21| =24 27 30 33 39
6000+ | 5 7 81 11 14] 18] 21 25| 28 32 35 39 46
7000+ | 5 6l 12| 17] 23] 29| 34] 40f 45 51 57| 62 79
8000+ | 5 8 0] 14 18 23 27| 32| 36 41 45 50 60
000+ | 5 9] 121 15 20 25| 30f 35/ 40| . 45 50 55 65
10000+ | 6] 10) 13| 17 22| 28] 33 38| 44 &0 55 60} 100%
11000+ | 6] 11 18] 18] 247 30| a3s] 42 48 54 60 66 100%]|
12000+ | 71 14| 16] 20| 26| 33| 39| 48] 52 59{ 65 72| 100%
13000+ | 8| 15y 171 22| 28] 38| 42| 49 58 63 70} 100%)] 100%
$4000+ | 8| -15| 20{ 23] 30| 38| 45| 53| 60 68 751 100%)| 100%
15000+ | 9| 16} 22| 24f 32[ 400 48] 56| &4 72 80| 100%)| 100%
16000+ (10| 18] 24 28] 34| 43) 51 60| 68 77 85| 100%| 100%
‘F17000+ | 0] 20 26| 28] 36 45| 54 631 T2 81 90| 100%] 100%
Terminal Areas:

Terhinals, classification bowl tracks, car and locomotive facility
service and repair tracks may have their own minimum number of
hand brakes to be applied at each location. .

3211

Securing an Unattended Train or Portion of Train
with Locomoiive Atéached

To secure a train or a portion of a train with the lead locomotive

consist attached, perform the steps below:
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Secure equipment against undesired movement as ootlined

32.1.2

in Rule 321 (Securing Equipment Against Undesired
Movemaerit). = ;

Secure the lead locomotive consist and apply the alr brakes
as outlined in Rule 32.1.3 (Unattended Locomotives).

Securing an .Unattended Train Before Detaching
Locomotives :

When any part of a train is left standing do not depend on the air
brake system to secure the cars.

When detaching locomotives or locomotives and cars:

Y

Secure equipment against undesired movement as outlined
in Rule 32.1 (Securing Equipment Against Undesired
Movement). :

.Release air brakes to ensure hand brakes will prevent

movement.

Make a 20-psi brake pipe reduction.

Close angle cock on rear ,lbcomqiive or. last car to be
detached from portion teft standing. Leave angle cock open
on portion left standing.

Allow brakes on any standing portion to apply in emergency.

~ When available, use the end-of-train telemetry device o

make sura that brake pipe pressure drops to O psi..

Do not bottle air or maintain air pressure in the brake pipe
when locomotives are detached or yard air Is uncoupled.
However, if cars wili not be left unatiended and the
locomotive will immediately couple to the cars at the
opposite end; after the brake pipe pressure has completely
exhausted, wait 1 minute, then the angle cock. on the
standing portion of the train may be closed to allow a
locomotive to switch the cars from the opposite end. .

Exception: When separating a train in temperatures below
25 degrees F and the train is on a light grade,
(see Glossary) follow the steps in Rule 30.17
(Inbound Train Inspection) fo prevent vent
* valves from sticking open.
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Unattended Locomotive(s)

.

7.

8.

Q.

When securing locomotives:

Place the throitle in IDLE unless you are prolecting the
engine from freezing.

Place the transition handle (if equipped) in the OFF position.

Place the generator field switch or the circuit breaker on the
control stand {if equipped) in the OFF position.

Remove the reverser handle from the reverser slot on the
control stand and place it in the receptacle, if equipped. Do
not remove the reverser handle i you need to increase the
throttle position to prevent freeszing. '

On iocomotives coupled to other equipment, apply hand
brakes on all locomotives, Release air brakes to determine
hand brakes will prevent movement. However, hand brakes
on remote control locomotives are not required when
equipment remote control locomotive is coupled to s
properly secured.

Make a 20-psi brake bipé reduction after allowing the brake

system to charge.
Leave the automatic brake valve cut in.
Fully apply the independent brake.

Place engine control switch to ISOLATE on all locomotives.

Additional securement guidelines for unattended locomotives not
coupled to other equipment:

10. Must not be left unattended on a main‘track.

11. When left unattended on auxiliary fracks must be protected

by derail{s) or a facing point switch lined and locked to
prevent movement to the main track.

12. Must have all hand brakes applied. Release locomotive

brakes to determine hand brakes will prevant movement.
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Exception: Distributed power remote locomotives, when on

__unattended trains, do not require hand brakes

3214

6 be applied of énigine confrol switch o be

placed in ISOLATE when train is otherwise

properly secured. Distributed power remote
consists may be left standing with all hand

brakes applied at any location, even on the .

main track, when In the process of making up a
DP train. At mechanical facilities, when

locometives are protected by outbound derails

on designated servicing tracks, apply a
sufficient number of hand brakes fo prevent
undesired movement, but a minimum of one per
locomotive consist.

Train Break-in-Two

"A. Brake Application

If brakes are applied in emergency because of a frain break-

|n-two
1. .

4,

Immediately apply hand brakes to the extent needed on
the detached portion at the point of separation to
prevent it from rolling away while the following steps are
‘completed. Refer to Guideline Chart in Rule 32.1.

‘Apply hand brakes to the extent needed on the low end
of both portions of the train.

Close the' angle cock on the front portlcn of the
separation .

Recharge the air brake system immediately.

EXCEPTION: if necessary to replace the knuckle or

_ perform any work under or betwsen the
. separated portions of the frain, leave the
angle cock on both portions of the train open

"~ while the work is bemg perfcrmed

© 322 Releasmg Hand Brakes

Before moving cars or locomotives, fuﬂy release all hand brakes to
prevent whee[ damage.
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If a hand brake is difficult to release, charge the air brake system

—and-make-a-full-service-application-of-the-car-or-locomotive-brakes--
befare attempting fo release the hand brake again. If hand brake is
still difficult to release place the car or locomotive brake system into
emergency. '

if the hand brake cannot be released using the above method do not
move the car except fo set it out. Car must be watched during entire
movement to set out and limit speed fo 5 MPH if wheels are not
turning freely. Report defect to Mechanical Desk/Dispatcher.

When releasing hand brakes, check at least three additional cars
beyond the last applied hand brake to ensurs that no other hand
brakes are applied. g

32.3 Transferring Control of Train Brakes from One Locomative
to Another

Transfer control of the brakes as follows:
- Original controlling locomotive

*  With brakes applied, before detaching original controlling
locomotive, close both  angle cocks between the
locomotives, or the cars being separated, if new controliing
locomotive Is attached other than at the.same location in the -
“train.

New controlling locomotive

1. Cut in independent brakes on new éontrolling locomotive-
and apply the independent brake fully, Rule 32.3
Transferring Control of Train Brakes from One Locomotive
to Anather.. . :

2. Move the automatic brake valve handlé to the RELEASE
position to recover the equalizing reservoir pressure

3. Move the autorﬁatic brake valve handle into the service
zone uniil the equalizing reservoir pressura is slightly below
brake pipe pressure.

4. Place the brake valve cut off valve in the FRT position.

5. Immediately reduce brake pipe pressure to a full service
reduction.
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When the original lead locomotive is reaitached to the “rain,

control of the air brakes must be transfarred to the lead

locomative as follows:

. On locomotive left standing with train

324

. Cut out the automatic and independent brake valves of the
“locomotive on train left standing. ‘ .

On Iocomotive to assume control of theltrain )

1.  Apply independent brake fully

2. Cut out automatic brake valve.

3. _Open angle cock between locomotive and tra_nin left standing.

4. Move the automatic brake valve handle into service zone
until the equalizing reservoir pressure is slightly below brake

pipe pressure.

5. Cutin a-utomatic brake vaive.

© 8. When ready to release brakes, place automatic brake valve

in RELEASE position and recharge train,.  Before
proceeding, determine the indication of release at the rear of
the frain.

Brakes Not Operating Pmpeﬂy

If the train brakes are not operatlng prcperly, stop the train
immediately and:

1.
2.

~ Test).

Inspect the brakes to identify and correct the problem.

Before proceeding, conduct an application and release fest as
specified in Rule 30,15 (Application and Release Test, Class 3).

Once the train Is - prot:eed:ng.' conduct a rtinmng test as
specified in Rule 32.15.1 (Procedure for Runnmg Air Brake
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32.5 - Sticking Brakes

Sticking brakes occur when brakes on a car(s) remain applied after

a train brake release. When brakes stick:

1. Stop the frain as soon as possible.

2. Determine why the brakes are sticking; Some reasons for
sticking brakes include:

Overcharged air brake system.
Hand brakes applied.

Retaining valve not in EXHAUST,
Leak in the air brake systemn,

Releasing a brake pipe reduction with brake pipe air still
exhausting. .

An insufficient brake pipe reduction to ensure proper
release,

3. Correct the problem.

4. If necessary, cut out the cantrol valve or set cut the car.

32,51

Minimizing Sticking Brakes

To minimize the possibility of sticking brakes, observe the
following:

1.
2.

Do not overcharge the frain air brake system.

When handiing cars fo be placed on the rear portien of a
freight train, regulating valve pressure setting must be 10 psi
less than standard pressure for that train.

When a running release of train brakes is to be made, if
operating condiions permit, increase the brake pipe
reduction to at least 10 psi and allow brake pipe exhaust to
stop for at least 20 seconds before releasing.

When the frain air brakes are used to stop a train, when
operating conditions permit, increase brake pipe reduction to
at least 10 psi after stopping. The brakes must not he
released untd at least 20 seconds after exhaust stops.
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32.6 - Reducing Pressure in Overcharged Train Brake Systé:ffs

To reduce. preés[rfé in an overcharged train brake éyétéms do the
following:

1. Adjust the regulating valve to the desired pressura.

2. . Make a full service brake pipe reduction with the automatic
brake

3. Wait at Ieast 30 seconds after the brake pipe exhaust stops.

“Move the automatic brake handle o RELEASE and charge the
© system to the required pressure. :
. Note: If train is stopped an emergency application may be made.

32.7 Cuiting Out Air Brake Equipment

Cut out control valves or other air brake devices only if they are

defective or if the brake rigging is being serviced. If air brake

devices must be cut out en route, notify the frain dispatcher and the

Mechanical Help Desk of car number(s) and any other pertinent

[nfonnatlon Also refer to Rule 30.4 for addttlonal requirements,

32.71 Procedure to Cut Out Control Valve or Automahc
! Vent Valve ’

Cut out control valves or automatlc vent va!va as follows
1. Close the branch plpe cutout cock.

2. When cutting out a control valve, dram the alr reservolrs
completely by operating the brake cylinder release valve.

32.7.2 " Placement of Cars with Cut-Out An' Brake
Equipment ‘ - ,

_ Follow these requwernents when multspie alr brake devices must
" be cut out;

1. Make sure no more than two alr brake de\rlces that have
been cut out are togetherin a tram

2. If necessary to cut out a third consecutlve air brake device,

separate it from the other two cars with cuiout brakes by at .

least one car with operative brakes.
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If ane air brake device/control valve is cut out on a car with

32.1.3

multiple-centrelvalves:-censiderthe-brakes-on-that-car-te .ba--~-

operative.

Rear Car Brakes

) The rear car of a train must have operative air brakes. However,
the rear car brakes possibly could become inoperative en route.
When this happens, follow these steps:

1.

Before moving the train, test the hand brake on the disabled
car.

If the hand brake is inoperative, do not move the car unil it
is repaired and can be moved safely.

Chain, strap or cable the disabled rear car to the rear of the
train.

Move the car directly fo the first auxiliary track and switch it
ahead of at least one car with operative brakes, or set it out.

Note: Even though the disabled car has inoperative brakes, the

32.74

air must be cut in o the brake pipe. If the brake pipe on
disabled car is broken, car with a broken brake pipe
should be handled with brake pipe pressure in air hoses
between: car-ahead: and- disabled car: With air hoses
coupled between rear car and car ahead, cut the air in
between the rear car and the closed angle cock on the
disabled car. {This is in order to ensure an emergency
application of the train's air brakes should the disabled car
become separated from the tfrain.)

Bleed Off Cars

Bleed off cars only when:

Repairing the brake system.
Cutting out the brakes on a defective car.
or

Switching.
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32.8 Reporting Flat Spots

While inspecting car and locomotive wheels, measura and report flat -
wheels to the train dispatcher and Mechanical Help Desk so they
can be repalred

1,
-2
3.

4.

Determine the length of the flat area.

if the length of the flat area is more than _1 inch, report it.
In cases of a flat wheel(s} on a sv;ritch Ioco-moti\'fe, ihfor'm:
»  Maintenance facility.

«  Yardmaster.

s Supervisor. -

_ For speed restriction, see GCOR Rule 1.34.

Note: Adjoining, as referenced in GCOR 1.34, means flat spots less

than 1 ¥ inches apart.

329 Setting Out Defective Cars

Set out a defective car whenever it cannot be safely moved to the
next repair location. When defective car must be set out, do the

following: .
A ) Report thié fact to the train diépatdher and mléchanice_xl- desk.
2. Sét' éut defective cér where mainter_nénée cfews can acbeés it.
3. If the jounat is ov.erh'eatéd msﬁeét the ‘underside of the car
Immediately if the maintenance crew is not avaﬂable
4, | Include location of overheated journai with tag
- 5. When a derailed car with rolter bearings is re-railed by other .

than Mechanical Department employees, move it carefully toa
setout point for mspectlon and malntanance

32.10 Coupling Brake Pipe Connections

Maintain brake pipe connections to enable the air brake system to '
function properly throughout the train.
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Angle cocks must never be left partially closed or partially open.

Before coupling air hoses to charge brake pipe:

1. Make a 20-psi brake pipe reduction. If necessary fo prevent an
undesired release of the cars being coupled to, make a 40-psi
brake pipe reduction. .

2. Signal that the brake valve exhaust has stopped by sounding -

whistle signal 5.8.2, (2), or using the radio.

3. Open angle cocks slowly to prevent an emergency brake
application.

Note: Distributed power trains, in some cases, require a different
procedure when coupling to rear portion of train. Refer to
instructions for DP.

4. When adjusting air hose height:

= Couple the air hoses,

s Verify that the brake pipe hose support is adjusted so that
the glad hands are at least 4 inches above the top of the
" raik ) - :

32.11 Powered Axle Limitation
Locomotive lead consist must not have in excess of 50 equivalent
powered axles. Excess axles of power must be isolated. Unless
otherwise restricted, frains made up entirely  of - intermodal
equipment may operate with a maximum of 60 equivalent powered
axles.

32.12 Helpers

32,12.1 Manned Helper Entrained or Coupled at Rear of
Train ' '

1. When a manned helper is entrained or coupled at the rear of
the train, before the angle cocks are opened the engineer on
the manned helper must:

a. Make a 20 psi brake pipe reduction.

b. Cut out the automatic brake valve and place the handle
in the HANDLE OFF/CONTINUQOUS SERVICE position.
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Place the independent brake valve handle in the

_ RELEASE position, and leave the mdependent brake

valve cut in.

Couple the brake pipe hoses. Open the brake pipe
angle cock on the locometive first, then slowly open the
brake pipe angle cack on the car.

After the manned helper is placei:l in the train or coupled at

the rear of the train, 1he engineer of the leading focomotive

‘must;

a.

32122

Increase brake pipe reduction to 20 psi. (if necessary
to observe 5 psi reduction, release and recharge).

Observe at ieast a 5 psi brake pipe reduction at the rear
of the frain as indicated by a gauge | or device.

Helper crew will visualty inspect brakes on helper .

conmst to ensure application.

After obtaining the desired reduction, release the train
brakes and determine there is at least a 5 psi brake
pipe increase at the rear of the tram as indicated by a
gauge or dewce ' .

Removing an Entrained Helper |

After an entralned helpe'r- has been removed conduct a brake
test as specified in Rule 30.15 (Application and Release Test)

Note This air braks test is not reqmred when removmg manned

32.12.3

helpers from the rear of tha train.

Manned Helper Added to Head End of Train

. When a manried helper is coup!ed.or'l the head end of the train,
transfer control of air brakes (and throttle Wlth MU cable} to the
manned helper as follows:

1.

a.

Before openlng angle cocks between the ‘ruad locomotive
and the manned helper, the engineer on the road looomotwe

will:

Make at least a 6 psi brake pipe feductioh'., '

3213
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b. After brake pipe exhaust has ceased, cut out the

Off/Continuous Service position.

¢. Notify the engineer on the manned helper of the amount
of brake pipe pressure reduction made,

d. ‘Independent brake valve must be left cutin.

2. The engineer on manned helper will:

32.12.4

a. Move the automatic brake valve handle into the service
zone to reduce the equalizing reservoir pressure at
least 2 psi below the brake pipe pressure reduction
made by the engineer on the road locomotive.

b. After opening the angle cock, increase brake pipe
reduction o at least 20 psi and abserve at [east a 5 psi
reduction at the rear of the train as indicated by a gauge
or device.

¢. Release the automatic air brakes and observe that
brake pipe pressure is beihg restored at the rear of the
train by observing @ § psi increase in pressure as
indicated by gauge or device.

Manned Helper Removed From Head End of Train

When a manned helper will be detached from the head end of
train do the following: '

Engineer an manned helper will:
a. Make not less than a 6 psi brake pipe reduction.

b. Notify the road engineer of the amount of brake pipe
reduction made.

Detach manned helper.

Road engineer will:

a. Move the automatic brake valve into the service zone to
reduce the equalizing reservoir pressure at least 2 psi
below the brake pipe pressure reduction made by the

helper locomotive engineer before cutting in the
automatic brake valve.

32-14
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b. Increase brake pipe reduction.to 20 pSI and observe at
_least' a 5 psi reduction at the rear of the train as

32.12.5

indicated by a gauge or device.

¢. Release the automatic alr brakes and observe that
brake pipe pressure is being restored at the rear of the
train by observing a § psi increase in _pressure as
|nd|cated by gauge or dcwce

Operating Responsibilities with Manned Helper

Comply with these manned helper aperating responsibilities:

When adding helpers to other locomotives on a train, contro}
of all locomotives coupled together must be transferred to

the lead engineer by piugglng in the MU cable, whenever

practrcable )

When more than one locomotive is aftached to a train, the
engineer in the lead locomotive must control the trams air
brakes. . .

"The engineer in the lead locomotive is in charge of train

movement,

The engmeer in charge W|II commumcate with and direct the

" helper locomotive engineer as follows:

a. [idenfify speed restnctions and Icca’uons where a stop is
* o be made at least 2 mites in advance.

B b. Communicate clearly the name or aspect of signals

- affecting the helper locomotive's movement as soon as
the signals become visible or audible.

. A The helper englneer shculd malntaln constant dynamic

braking force at the direction of the lead engineer.
b. The lead engineer shouid contral variations in traln
speed.

Do not cut off helper Iocomot:ve Whlle the train is mov:ng .
(unless equipped with “He!perhnk" )

‘ Locomotlves using "Helperhnk" must not plug in MU cabie if

coupling to other Icccmctwes

32-15
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32.12.6 Distributed Power

A, Employee Familiarization

The following rules are specific to helper service by means
of Distributed Power operations. In addition, employees who
set up or operate Distributed Power equipment must be
familiar with the requirements and instrustions for the type of
system they will operate. Due io the various versions of DP
technology, these instructions are contained in the
Distributed Power Guide for System Locomotives developed
by the railroad company.

B. Preparing Locomotives for Distributed Power Service
Locomotives that are radio linked on the service track for
pre-testing must be unlinked prior to being placed in the

frain. Locomotives must be radio linked after they are placed
in the frain.

C. Brake Pipe Continuity Test Following Radie Link
Before making a brake pipe continuity test immediately
following radio link, the air flow rate on each DP controlling
locomotive in the train:

»  Must not exceed 20 CFM.

or

=~ Becomes stabilized after charging. If the air flow rate
does not reduce to 20 CFM and if there is no further
decrease in flow.rate for a peried of af ieast 20 seconds
then the flow rate is considered to be stabiiized.

Brake Pipe Continuity and Leakage Test Required

A Brake Pipe Continuity and Leakage Test will be required
when a Distributed Power train:

« Isoriginally made up.
s Increases its total length (including locomotive power)
to greater than 7,500 feet. This will require unlinking the

remote(s) and re~finking in order to run these
Distributed Power test functions.
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Radio Communication Interruption -

When radio communication is interrupted, the last throttle

command and brake pipe pressure being maintained by the
Distributed Power remote(s) remain in effect for up to 90
minutes.

Idting Remote During Communication Inter'rupﬁén N

" To signal the affected remotes to retum to idie and place

them in the isolate mode, the engineer must make a 10
pound brake pipe reduction or increase the brake pipe

~ reduction by 10 pounds (if brakes are already appiled before

the communication interruption occurred).

" WARNING: if the brake system is not fully charged at the

time of a communication mterruptlon, make a
brake pipe reduction sufficient to reduce brake
pipe pressure at least 5 pounds below the last
brake plpe reductlun

Operation During Loss of Communication

~ During a communications |nterrupt|on between the fead and °
- remote(s), keep the train movmg, if possible, to a location

where commun:catlons rmght improve.

" Conditions Whmh Reqmre Actlons to Protect 2 Smg]e

Remote Locomntwe
If remote locomotive i is:
« ' Dead and Linked: Set up unit in Dead in Tratn (DIT)

configuration until locomotive can be set out or moved
- io head-end of train.

. Runnlng and Unlinked: Set out Iocomotlve or mave 10 -

head-end of train.

¢ Dead and Unhnked Set out Iocomotlve or move to

head-end of train.
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F. Changing from Independent Mode to Synchronous

Mode
When operating Distributed Power train consists in the
independent mode, do not place locomotive consists in

synchronous mode until all consists are in the same throttle
~ setting, consistent with good  frain handling.

32.12.7 Helper Placement
A. Rear or Cut-in Requirement for Helper

Use the following applicable table to determine whether a
helper is placed on rear of train or at cut-in position on train.

Helper Restrictions, Any Train
Any helper Must be placed ahead of:
Rail pick-up cars RGAX 4694-4696;
Two-axle scale test car;
Car designated ‘Rear End Only’ or ‘Rear Rider’;
Occupied caboose;

- Single platform fwo-axle car in series TTOX; -
Solid drawbar-connected three platform cars in
series FEC 60000-60189. :

Solid drawbar-connected five platform cars in
series CN 677000-677139! ¢
Solid-drawbar gondola AMGX cars with symbol 2-B,

S S e

Loaded Bulk Commodity Unit Train
HELPER " Placement Requirement
EPA

28 or less | May be placed on rear or cut-ini-as outlined in Pari B below.,

291055 | Must be cut-in as outlined in Part B below.

Empty Bulk Commaodity Unit Train

HELPER Placement Requirement
EPA

16 orless | May be placed on rear or cut-in as outlined in Part B below.
17 to 32 Must be cut-in as ouflined in Part B befow.
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Other Than a Loaded or Empty Bulk Commodity Unit Train

HELPER Placeme nt Requirement

EFA

7 orless | May be on the rear.

81016 Restriction A: Placed on rear. The following makeup

restrictions apply to cars and/or the platform/wells of multi-
platiorm cars entrained within the 250 restricted tonnage
limit immediately ahead of the helper.

1. A non-articulated multl -platform car having a smgle
empty platform.

2. An articulated multi-platform with two consecutive
empty wells.

3. Card5feetorlessin Iength coupled o a car 80 feet or
longer in length weighing less than 60 tons.  Note:
item 3 does not apply to multi-platform spine cars or
mulfi-platform double stack cars.

4. Anintermodal flatcar 85 foot or greater loaded with a
single trailer/container.

Note: This also applies to two unit, solid drawbar-
_connected, twin flatcars (186 ft in total length)
with a single traller/container on either platform.

Helper may be cut-in to a location that will permit complying
. with the above requirement. Part B below will not apply
17 to 23. | Restriction B: Placed on rear. .
- | A non-atticulated multi-platform car having a single
empty platiom. - : '

1. An artlculated multi-platform w:th two -
o consecutive empty wells. : ‘
e B 2. Car 45 feet or less in length coupled to a car 80
- : . feet or longer in length (excluding multi-platform
- spine cars or a multi-platform doublestack cars)
o L ) " welghing less than 60 tons.
cl . 3. Anintermodal fiatcar 85 foot or greater loaded with a
o o single trajler/container.
o "+ Note: This also applies to two unit, solid drawbar-
connected, twin flatcars (186 ft in total length) with a -
.- single trailer/container on either platform.
4. " No car weighing less than 45 tons,

1 Helper may be cut-in to a location that will permit .
complying with the above requirement. Part B

| below will not apply. ‘

24 t0 36 - | Restriction G: Must be cut-in as outlined in Part B below.
- "1 Make up restriction same as Restriction B above.
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If rear helper ar cut-in helper excesds EPA requiremants in above

tables-sufficient- lecemmtwes‘must-laehlsaIatadmt@-preventuexoaedlng :
EPA limits in tables. : '

It is permissible fo cut out traction motors or trucks on units
equipped with locked axde protection (GE AC, GE C40-8, GE C44-8
and EMD AC locomotives) in ordetr to comply with the above axie
fimitations.

B. Tonnage Placement for Cut-in Helper -

When the following tonnage placement requirement conflicis
with makeup restrictions in the "Other Than a Loaded or
Empty Bulk Commodity Unit Train” fable, a cut-in helper
may be moved up to five cars or platformiwells ahead or
behind the calculated position to comply with this Part.

Position Requirements for one cut-in Helper.

To determine the placement of one helper, divide the total
tonnage of the train by the EPA of both the helper and the
lead consists. Multiply that number by %2 the EPA of the
helper, This number is the tonnage to be placed ‘behind the

helper
(Tonnage of train) \‘_ : a .
x (% EPA of Helper) =(Tonnage to be
{Total EPA of Helper piaced behind
and lead consists) _ Helper)

Example: 115-0-16445 tons
Lead Consist: * 2 C44AC - (24 EPA)

Helper: 2 CA4AC - {24 EPAY . -
Total 48 EPA
16445 tons

48

- X (12} = 4111 {Tonnage to be placed behind helper)

Position R@.-quirements for Cut-in I-Ielper with Addifional
Helper on Rear.

To determine the placement of a cui-in helper when the train
also has a helper on the rear, divide the tonnage of the train
by the combined total of the EPA of the rear helper, the cut-
in helper and the lead consist. Multiply this number by the
combined total of the EPA of the rear helper and ¥4 the EPA
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of the cut-in helper. This number is the amount of tof‘inage
to be placed behind the cut-in helper.

{Tonnage of frain) ' ) )
_ x (EPA of rear helper + ¥ EPA of cut-
. (Total EPA of all consists) in helper}
- Example: 115-0-16445 tons

Lead Consist; 2 C44AC (24 EPA)

Middle Helper: .3 C44AC (36 EPA}

Rear Helper: 1 C44AC (12 EPA)
Total 72 (EPA)

‘16445 tons

rem—— X, ('1 2+1 8) 6852 (Tonnage to be placed behind cut-in
72 helper)

32.13 End of Train Telemetry System
32.13.1 TInstallation

' Only an end of train device (EOT) calibrated within the last 385
days and an EQT battery that has been tested within the last 60
days may be used. Refer to the affixed sfickers pn'or to
mstaltatlon ’ ' '

1. To determme a battery-operated EOTis charged suffi clently
" at installation point, depress the test button on the EOT.
. Several messages will be displayed including the

percentage of battery life that has been used, displayed as -

“C X3{". At installation point, do not use an EOT battery if
battery life used is mdlcated as greater than 10

‘ Note AII EOT battery reqmrements do not apply fo an ATX EOT

_(Air=Turbine operated EOT's. Generator voltage is
displayed on the HEU for an ATX EOT in lieu of battery
charged units)

2. After entering the EOT number on the head end unit {HELJ)

~ of the locomotive, push the COMM TEST button to establish
. One-way communication with the EOT.

32,132 Arming H'EU/EOT
' Two people ‘ar'e‘_neede.d to arm tBe_ HEU.

To arm the HEU:
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1.

Prass the TEST button on the EOT, which will display the

ARM-NOW-message-on.the-message-display-window.of the
HELU. : :

immediately press the COMMUNICATIONS TEST/ARM
button on the HEU, which will display the ARMD message
on the message display window of the HEU and light the
EMERG ENABLED status LED at the same fime.

If NOT ARMD appears on the HEU message display, the system
did not accept the arming sequence, repeat steps above. Some
foreign HEU / EOT systems are self-arming when telemetry is
established and may be so indicated by a ™" displayed on
the HEU. _ :

The system Is now armed.

32.13.3

Testing HEU/EOT

To test the emergency application capabiiity from the rear of the
train, do the following:

1.
2.

Ciose the angle cock between the train and EOT.

Initiate an EOT emergency from the lead locomotive HEU.
The brake pipe pressure on the EOT must reducs 10.0 psi.

Open the angle cock betwsen the EOT and train and
determine that .brake pipe pressure .is restored before
proceeding. R

Exception: - When using an ATX EOT, air pressure
- trapped-in-the air hoses while performing the
above emergency-test fs depleted quickly by
the air turbine. Therefors, for additional
volume, the emergency vaive funciion test
must be performed after closing the angle
cock ahead of the last car. A successful
ATX EOT emergency functfion test can be
determined by listening for the last car's
emergency application.

Note: When performing EOT emergency test, allow EOT

emergency valve to automatically close before opening
angle cock. EOT emergency valve will require a minimum
of 5 seconds fo reset after actuated. No attempt to
restore brake pipe pressure should be made unfil
emergency brake valve on EOT has resetl. Failure to wait
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a minimum of 15 seconds after testing valve before again
opening brake pipe to valve may resulf in an erroneous

"Valve Fail" indication.

- A. Establishing Communications

32 13.4

If the End of Train Telemetry System is unable to establish

. communications at the installation paint, train may be moved -

a maximum of orie mile at resiricted speed in an attempt io
establish communications, arm and test an EOT.

Engineer Notification

When the test of the emergency application capability from

the rear is conducted the engineer. must be notified verbally
or in writing that the test was successfully performed. If
verbal notification is made, frain crew must record this
notification on prescribed ferm.

The written notification must include the following:

» Date and Time of fest.

« Location of test.

- Name of employee conducting test.

' Wntten nofification must be maintamed in the cab of the

controtlmg iocomotwe

starmmg HEUIEOT '

Dlsarmmg the HEU dlsab[es the emergency cornmand for aII
EOT ID numbers.

“To disarm the HEU

1.

Set the HEU ID code to 00000 {or follnw the disam

- procedures on electronic dssplay)

Press the GOMMUNICATIONS TESTIARM button.
Verlfy that | o

N a. The HEU dlsplays DISARMD in the massage dlsplay

wandow

b. The EMERG ENABLED status LED furns oft.
32-23 |
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¢. The EMERG DISABLED LED turn_s on.

When a two-way EOT armed to a HEU are fo be separated
such as when reaching the frain’s final terminal or when
changing either an EOT or HEU en route, the HEU must be
dlsarmed as outlined above.

GE Tocomotives with screens dispiaying “Armed Other” indicate
the HEU was not disarmed from the last 2-way EOT utilized. This
condition can be corrested by either of two methods:

32135

Enter the EOT number of the last EOT and disarm as
prompted by the EOT screen display before then
establishing telemetry with ancther. EOT:;

or

If last EOT identifying number is not known, HEU may be
disarmed by entering a valid new EQT number establishing
communication and arming as outlined in Rule 32.13 above.
When fest button is pushed on new EOT, depress button
below "Arm Now" prompt that will briefly appear in the lower
right corner of the EOT screen.

Emergency Switch

Once a system is properly érm'ed an emergency brake
application can be made at any time. To initiate an emergency
brake application at the end of the train:

R

Lift the red cover of the EMERGENGY SWITCH located on
the right side of the HEL.

Push the toggle switch up.
Verify that:

a. The message EMERGENCY briefly appears in the
message display window.

b. The brake pipe pressure reading quickly drops fo 0 psi.

c. The LOW PRES message is displayed while the last
car pressure is below 45 psi.

Note: Immediately following a release of a sewnice brake

application, if the two-way end-of-train device is activated,
an emergency application MAY NOT occur from the
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devicae. However, the brakes will apply on the rear end of
the train_at a service rate. If this condition occurs, it will

only be during initial stages of the release (approximately
4-10 seconds). This will not .affect emergency brake
capabilities from the head end of the frain,

32.14 Emergency Application Capability from Rear of Train

"~ A. Requirements -

Al trains must be operated with a method of providlng
emergency application c:apablhty of the brakes from the rear
of the trafn.

“However the following ftrains are exempt fror  the
requirement of this rule:

» Amtrak and Commuter Trains (covered by‘ other
requ;rements)

-« Engines without cars.

o Locals, road switchers and work frains that do not

operate on grades listed in system speciai instrucfions

" . or on a continuous grade of 1% or more but less than
2% fora dlstance of three miles or miore.

. In the applicatlon of this rule, locals, road swiichers and

work trains are defined as a train that does not exceed
4,000 trailing tons and travels over a distance which can
normally be operated by a smg!e crew in a single tour of-
duty. -

. 'Provndmg Emergency Apphcatlon Capablllty from Rear ‘
" of Train o

Any one of the followmg fnethods flilf lls the requlrement to

, traln

e An operab[e two-way end of traln telemetry system .

(HEU/ EOT) which must bs armed and tested at point of

installation. (See Rule 32.13 for (EOT) mstallahon and

testing).

s+ Distributed power placed.on the rear of the train._ o

305

provide emergency apphcation capablilty from the rear of the .
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Trains with a manned helper, caboose or passenger

32,141

equipment—at—the—rear—of-—train-—-equipped--with--an

emergency brake valve and manned with an employee
equipped with two-way voice radio communication with
the engineer at head end of train,

Loss of Emersency Application Capability from
Rear of Train

- Trains required to be equipped with rear of train emergency
capability as outlined in Rule 32.14 (A) are considered o have .
an en route faiture when one of the following conditions occur:

1. EOT/HEU indicates:

Loss of front to rear communication. Message = FR
NOCOM.

Emergency valve not enabled. Message = NOT ARMD
and/or “Emergency Enabled” indicator NOT ilfuminated.

Emergency valve failure or EOT valve failure. Message
=VALVFAIL. . :

or

Battery failure: Message = DEAD BAT, REPL BAT or |
BATTERY LOW. - |

2. Loss of communicationrexceeding 16 minutes 30 seconds
as indicated by control console .for -distributed power
."locomotive ‘on lead .controlling: locomotive- at head end of
train. -

3. A loss of voice radio communication between a manned
helper, caboose or passenger equipment at the rear of the
train and the lead, controlling locomotive.

When an en route failure occurs on trackage other than those
listed in timetable special instructions, frain must not exceed 30
MPH until failure is corrected or another method of comnpliance is
secured. Report failure fo frain dispaicher.

Exceptions:

s When en route failure occurs due fo train being in a location
of poor communication (tunnel, rock cut, overpass, etc.),
train may be moved a train length in an attempt to regain
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.communication. If communication cannot be restored after

clearing the poor communication area, frain must be

stopped. The failure must be corrected or alternative method
of compliance secured, :

Should a train separation and/or locomotive failure occur

while on the ascendmg grades of the locations described -

above which reqmre the train to be moved in segments

(doubling the hill), it is permissible to move the head portion -

of the train without emergency capability at the rear of the
head portion being moved.

If a loss of voice radic communication occurs betwsen a. .

manned helper, caboose or passenger equipment at the
rear of the train and the lead, controlling locomotive, while
on descending grade, train may continue until clearing the

‘grade as long as traln is being properly controlied not

exceeding § MPH above maximum authorized speed.

All train crew members on-train. operating on grades in above
table- must take action to stop train, with an emergency
,application of the brakes should train exceed 5 MPH. over
maximum authorlzed speed

in the event of a need fo utnl:ze the emergency feature of the ‘

EOT, the command to inittate an emergency must be aﬁempted
. even if no commumcatlons is |ndrcated at the HEU o

32 15 Runnmg Air Brake Test

. 32.15 1

Procedure for Runnmg Air Brake Test

Conduct a runnlng air brake test where reqmred as fallows

1,

Begin the running test of the brakes as soon as train speed
is high enough o prevent stalling.

Whtle using enough power to keep the train stretched'

a, Apply the train brakes with enough force fo make sure '

the train brakee are operating properly.

=

Keep the locomotive brakes released durmg the test

c. Verify that the tram brekes create a noticeable retardmg

force

if the tre:n brakes are operatrng proper[y. release the brakes

* and proceed.
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Note:-Da-not-apply-the-lecometive-or-dynamic-brakes-during-a
running test. If the train falls this test, stop immediately
and miake repairs. :

32.152 Required Braking During Inclement Weather

During inclement weather conditions which may cause snow or
fce bulld up to occur between brake shoes and wheels, and train
is approaching:

« A meeting, passing or waiting point, speed restriction, or
approaching a descending grade.

or
¢ A signal indication which will require the train to stop.

The engineer must make a brake pipe reduction sufficiently in
advance of that location to allow any accumulation of ice or snow
to melt from brake shoes before braking is necessary.

If brakes da not provide sufficient braking effort, the train must be
stopped by a full service brake application and full dynamic
braking effort. if braking effort still doss not appear to be
sufficient, the locomotive engineer must make an emergency-
brake application: without. hesitation:- After :stop is- made, frain
must be inspected to determine if brake rigging and shoes are
free of snow and ice before proceeding.

32-28



~'ATR BRAKE AND TRAIN HANDLING RULES - Aprit i, 2004
32.16 Whee! Slip Warning Light

If the wheel slip light comes on reduce the pawer or dyhamic brake
retardation untii the light goes out. If the light does not go out: '

«  Stopthe locomotive |mmed|ateiy and make sure the wheels are
- rotatlng fresly.

« I the wheels rotate freely and the wheel slip light remains ‘on

during throtfle reduction, isolate the locomotive unit affected,

+  If the wheels do not rotate freely, notify the dispafcher and set

out the locomotive if safe to do so.

WARNING A wheel slip light continuously illuminated for 6-8
seconds or longer at speeds above 15 MPH may
indicate a locked wheel or a slipped pinion gear.
Should this occour, stop and determine that all wheels
rotate freely. A slipped pinion gear is indicated by
traction motor rotation while locomotive is stopped and

. under load. '

'32.17 Dynamic Brake Warning Light
- If theé Dynamic Brake Warnihg Light comes on reducs the dynamic
brake retardation untll the light goes out. If the condition contlnues
cut out the dynamic brake on the affected umt :

Note: Report all dynamic brake defects to train dlspatcher or
Mechanical Desk and properly tag locomotive.’

32.18 Unusual Condltmns

Recogmze the proper procedures for unusual traln handllng
* conditions.

32.181 Unusuai Changes in Brake Pipe Pressure
The englneer must stop and secure the traln 1f"
¢ An abnormal change In or loss of brake pipe’ pressure
oceurs with the train brakes released and a normal gradient
established. Refer to' Rule 33.8.1 concerning minimum
_brake pipe pressure at rear of train.
or -
.o A brake appllcatlon cannot be transmltted
' © 32-29
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32.18.2  Increased Air Brake System Leakage En Route

For trains with air brakes tested by the Air Flow Method, stop the
train and repair the brake system if both of the following oceur:

1. Brake pipe air flow or brake pipe gradient increases.
2‘. The air flow pointer does not return fo a reading below 60
- CFM or below the calibration mark wiihin the appropriate
time.

Note if you cannot repair the brake system to reduce leakage
within the required limits, proceed with caution. However,
proceed only if the brake pipe pressure on the rear car is
at least 60 psi.

32,183 Reporting Unusnal Air Brake Conditions
Foliow this process when reporting unusual air brake conditions:
1. The person reporting must notify the train dispatcher or the
Mechanical Help Desk immediately of any unusual air brake
condition that affects safe train movement, -
2. Tﬁe dispatcher must then notify the appropriate supervisor.

3. Supervisor assisting will determine if the train can be moved
safely or if it must be held for inspection.

32.19 Train Separation Report

. After a train separation occurs, notify the dispaicher or mechanical
" help desk by radio and complete a.written Train Separation Report.

32.20 Fuel Consérvation - Engine Skautdown

To conserve fuel, -on the lead locomotive consist shut down trailing
“diesel engines to be left standing unattended for 1 hour or longer. In
addition, the lead diesel engine may also be shut down when
authorized by local supervisors as follows: -
* Inyards. ,
* At designated locomotive servicing and repa:r areas.
.*  Onlocals and Road Switchers when left at the normai tie-up
point.

However, leave ali diese! engines running if the outside temperature
is expected to drop below 40 degrees F during the duration of the
shuidown.
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If the lead locomotive unit has less than 500 gallons of fuel
remaining, notify the train digpatch er or yardmaster of this fact

befare leaving the locomotive unattended. If the lead unitis not
running, leave one trailing unit running.

Contact the train dispatcher, yardmaster, or other author[ty for
infarmation concerning the expected length of the ‘shutdown or the
expected ‘temperature during the shutdown. -

3_2.20.1 Weak Battenes

Tag locomotives with weak batteries to prevent'éhutdown unti
the condition is corrected.

- 32202  Shotdown Procedure

Follow this procedure fo shut dewn a locomoﬁve:

1. Make sure the independent brake is operatrve and fully
' apphed

2. Place the generator field switch OFF. -
. 3. Place switches or breakers for air conditlonlng, lights,
- heaters, refrigerator, and other accessones m the OFF
position. .
.4. f,- Set the haﬁd bi'éke.
5. - Remové and stow the reverser handreA

8. Move the engine control switch (lsolatlon swﬁch) to the
STARTISTOPIISOLATE position. .

7. Afterthe engine has been atidle for at least 10 mmutés
press the ENGINE STOP button located in the Iocomotlve
cab until the englne stops

'-However. if the engine has been in throtﬁe 4 or below for at
* least 15 manutes. the 10-mmute wait is not required

‘8. Wait5 mmutes after the engine stops, then open the main

~ battery switch. (This allows for turbo Iuhncatton durmg
L "rundown" on englnes so eqmpped )
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32,20.3

Starting Procedure

" Follow this procedure to start a locomotive;

1.
2.

Check the cooling water level.

Check that governor iow oil button, over-speed trip, and low
water and crankcase protective devices are in the NORMAL
or RESET position. -

On GE units, push the fuel pump reset button, if required.
Check that switches or breakers for air conditioning, lights,
heaters, refrigerator, and other accessories are in the OFF
position.

Ensure that the fuel pump breaker is ON.

Check that the fuel pump (engine run) and control switches
on the enginesr's control console are ON.

Make sure the engine control switch (isolation switch) is in
the START/STOP/ISOLATE position.

 Close the main battery switch.

Pull the injector control Jever (layshaft) back to-the NO FUEL
position, and rotate the engine at least two revolutions using
the start switch. If the engine becomes hard to rotafe:

a. Do not attempt {o start the engine.. '

b. Open the main battery switch and tag the isolation
switch. :

10. Prime the engine as follows:

a. Onengines with a FUEL PRIME/ENGINE START
switch, place the switch in the PRIME position until the
sight glass is filled with fuel {no bubhles) or untll the fuef
pressure gauge stabilizes.

b. Observe the fuel ﬂow in the fuel sight glass, when

equipped (if dual sight glasses are present, the one
nearer the engine block should fill with fuel),

32-32



-+ AIR BRAKE AND TRAIN HANDLING RULES - April 1, 2004

ETS

Crank the engine, not Joriger tl.1£'|n.20 seconds, unti} the

12,

13.

14,

engine starts (crank GE engines for 48 seconds), Qn
engines so equipped: :

& Hold the inje.clor control lever (fayshaft) af 1/3 of its
travel while cranking.

b. Release the lever when the engine comes up to épeed.
c. - Allow 2 minutes between cranking attempts.

Place switches or breakers far air conditioning, fights,
heaters, refrigerator, and other accessories in the. ON

posttion, as appropriate. C

Check that the air brake systerh is charged and operative
before releasing the hand brake. '

When the locomofive is ready for sarvice, pia'ce the engine
control switch (isolation switch) in the RUN position,

The starting procedure used by mechanical personnel may
include more steps than those stated above.
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" 33.0 Train Handling L

Locomotive engineers must exercise judgment and plan ahead to operate
their train safely and efficiently. The engineer Is responsibie for properly
cantrolling the slack in the train. Good frain handling requires the proper
combination of throttle modulation, dynamic braking, and air braking to: :

+  Protect yourself and others from injury.

' Prevent damage to the track structure and equipment.

*  Protect lading.

* . Use the most fuel-efficient method consistent with good train
handling. . :

» . Controlling and lmiting in-train forces is essential for safe train :
operation. Unless an emergency or other condifion requires
immediate speed reduction, change throttle positions and
dynamic and air brake applications slowly to allow slack to adjust _
gradually. Many locomotives can produce higher tractive effart
than the average train's draft gear and couplers can withstand.

High retarding force during dynah1ic: braking t:an' cause excessive . buff
forces. To limit these forces, observe dynamic braking limitations.

33.1 Train Status Information .

Train crewmembers must discuss with the engineer, train status or

- other conditions affecting train movement. It is the engineer's
. responsibility to ensure slack changes are controfled, through the

_ use of the throttle, dynamic, automatic and independent air brakes

while moving in forward or reverse direction. This would include

some or all of the following: ‘ . P

+ . Train makeup. _
~ ¢ Train length and tonnage.

= Tons per operative brake.

+ Speed.

*  Severity of the grade.

= " Block siénai spacing.
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Type and axle imitations (power and dynamic brake).

.

- Temperature and weather conditions.
Throttle response.

Amount and type of slack in the £rain.

33.2 Dynamic Braking

Dynamic Brake Ground Rules

To preﬁent a surge of dynamic braking and allow for electricai
current. decay, pause for 10 seconds before changing from
power to dynamic braking.

Do not supplement the dynamic brake with the locomotive
brakes unless in the process of starting or stopping and speed
is below the effective range of the dynamic brakes in your
locomotive consist.

The I’ocomotive brake should never be relied on to control
speed in lieu of an effective dynamic brake.

Extended range dynamic brakes must be utilized to their fuliest
extent. -

33.21 Dynamie Brake Limitations

High buff force gen‘erated by dynamic bra_ke réfar_ding force may
cause a derailment of damage the track structure, Therefore,
limit dynamic brake retarding force as follows:

1. Limit the total operative dynamic brake o 28 equivalent
dynamic brake axles (EDBA). Laaded and empty bulk
commodity unit trains may have 33 EDBA.

Exception: Trains with remote andior manned helper
- locomotive consists entrained or at the rear of
the train may have the maximum allowable
dynamic brake axles for each locomotive
consist placed within the frain.

2. Limit the dynamic brake retarding force by cutting out the
dynamic brake on the ftrailing locomofive(s) using the
dynamic brake cutout switch or the dynamic brake selector
swiich on the control panel. '
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3. The preferred option is to cut out the basic dynamic brake(s)
on a trailing locomotive(s). . :

4. When approaching and operating through turnouts or
disturbed track areas with train's air brakes released, use
the dynamic brake handie position to limit retarding force to
50 percent of maximum (dynamic brake handle position

- humber 4). Continue to limit the braking sffort until at least

" half the train has passed the restricted area. = At speeds of

10 MPH or less, this limitation applies only if 12 axles or
more of extended range dynamic brakes are being ufilized.

33.3 Use Of Automatic Brake
33.3.1 Applying or Reapplying Autnméﬁc Brakes

When applying or reapplying automatic brakes, make brake pipe
reductions according to these guidelines:

. Make an initial brake pipe reduction as follows: )

'_ = . For a fully charged systern, reduce the brake pipé atleast6

psi.
or

¢ For an undercharged system, following a release, reduce -

- . the brake pipa 5 psi below the previous reduction. -

2. Use split reductions ‘for blanned sldwdowns and stops. Méke )

- an initial reduction of 6 to 8 psi followed by additional
reductions in 2 to 3 psi increments spaced 30 seconds
apart. . : Co :

s,  Make a final reduction when operating conditions permit as

train is nearing a stop to prevent a run out of slack. A final

.. reduction is a brake pipe reduction made in such a way as

.. to result in brake pipe pressure exhausting as the train
- comes o a slop.

. ‘33.3.2”:‘ DelaﬁredDepartﬁre :

' Observe the folldwing when train is stopped and movement is

-, delayed.

. . Whenr opefating conditions allmkr, ieave brakes applied or
apply brakes with at least a 10 psi brake pipe reduction

anytime a train is stopped. Do not release hrakes until the -

- train is ready to proceed. - -
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Note: An example of an operating condition that may not allow
e v e brakes. to_remain. applied..unfil. ready. to. depart. or po.. .. ...
: increase in brake pipe reduction after stopping would be
when near a long, descending heavy or mouniain grade
and brake system requiress full charge before proceeding.

"« {f required to release brakes, such asldunng a ftrain
inspection, brakes must he reappled and released prior to
departing. -

» Closely observe equalizing reservoir pressure when brakes
are applied and if leakage occurs, report to mechanical help
desk and make a locomotive defect report at first
opporiunity.

Before starting a train that has been stopped for any penod of
time, verify brake pipe continuity as follows:

. Whlle observing gages, release the brakes {unless due fo
grade conditions the recommended train handling practice is
to start the train with brakes remaining applied) and observe
an increase in brake pipe pressure on the EOT device prior
to moving the train.

e Abraks plpe pressure reductaon at the end of the train with
no corresponding brake- pipe. reduction..made at .the head
end of the train; as indicated by end of train telemetry, may
indicate a possible blockage in the braké p[pe Cause of
blockage, if any, must be determined.

« [f the frain is not equipped with an.operative EOT device or
when an EOT communication failure has occurred, observe
horsepower - requirements when starting. . If excessive
tractive effort is needed (based on existing -conditions) to
start the train, inspect the train to determine the cause.

« I a blockage is suspected, if safe to do so, movement may
be made for the train's length not exceeding 10 MPH.
Distance may be extended if public crossings or bridges not
equipped with walkways are involved. Visual observation of
a set and release of brakes at the rear car is sufficient in
determining no blockage exists. Dispatcher must be notified
of a failed EOT to avoid addmonal stops and delays when
possible.

If operating with a distributed power consist that is equippad with
the automatic Train Check feature at the rear of the train, use it
to verify brake pipe continuity.

33-4




=4 AIR BRAKE ND TRAIN HANDLING RULES -

April 1, 2004

s If not equipped with the Train Check feature, cut out the
brake valve on the controlling DP unit of each remote

consist, make a 10 pound brake pipe reduction, restore
each remote consist to "Normal," then release the brakes
and observe an increase in brake pipe pressure on the rear
remote consist or EOT, whichever is at the rear of the train.

s The relieving crew must perform this test on distributed

©  'power consists at crew change locations, regardless of
advice from the crew relieved that the test was performed.”

3333 Releasing Brakes

To release the brakes at slow speeds, use judgment and

evaluate the following conditions before attemplmg a running

" release of the automatic brakes

¢ Train speed.

= - Train makeup.

. .Temperature.

_' . Physicel characteristice of ’territo'ry

.Atternptlng a running release at very Iuw speeds may damage '

equment lading, or track.
 When operatlng conditions allow releasing the brakes:
« 1. Increase the brakepipe rei:!uctiori to 10psi.

2. Aliow the exhaust at the automatlc brake valve to stop
before releasing the train brakes

When -a train brake appi:cat:on is- in effect W|th pressure

maintaining equipment, do not move the automatic brake valve
handle toward RELEASE unless a brake release is desired.

3334. Use of Automatlc Brakes During Cold Weather
: ) Condltmns '

During extreme coid weather (below zeto degrees) when

operating conditions and outstanding instructions permit, throttle .
manipulations' and dynamic braklng must be used in lieu of train

air brakes whenever possible in controlling and stopping freight
trains.
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33.4 Throttle and Reverser Positions

1.

33441

Do not apply power o hold a frain stationary on a grade.

Exceptions: 1. May be -used when -loading bulk

Commedity Unit Trains,

2, Do not apply powsr to hold a train
stationary on a grade, unless all locomotive
units in the consist are AC locomotives.

Reverser handie must not be moved to any position other than
in the direction of travel while locomofive is moving.

The generator field swit'ch‘rﬁus_t never he closéd or moved to
the "ON” position with the throttle open.

Short Time Ratings

A. Short Time Rating

Short time rating limits on DC locomofives apply to high
amperage levels in any throtile position. A rafing plate is
located near the load meter and gives the time limits for
operating locomotives at various amperage levels. Always
stay within the time limits indicated by the rating plate on the
lead, controlling locomofive. (AC locomotives do not require
short time rafing protection, and newer DC locomotives
without short fime rating plates are prolected by computer
software from overheating. Computer-protected locomotives
include EMD-type GP/SD60 and above and GE-type C/B40

and above.)

. More Than One Consecutive Short Time Rating

When operating a locomotive consist at more than one
consecutive short time rate:

1. Do not operate ihe locomotive continvously for mora
than the maximum fime of any one short time rating
without stopping to cool traction moiors.

Example: Do not operate a locomefive at the 1/4 hour
rating for 1/4 hour, then at the 1/2 hour
rating for 1/2 hour, then at the 1 hour rating
for 1 hour, etc.
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2. i the locomotive exceeds the short fime rating indicated
on the rating plate, stop train and double the train over

the grade or allow traction motors time to cool before
continuing, unless otherwise instructed.

3. 7o provide for sufficient cooling of traction motors allow

the locomotive a minirmum of 20 minutes without a sh_ort

time event.

3342 Minimum Continuous Speed

S

Minimum continuous speéd is the slowest speed at which a DC
locomotive can operate continuously in Throttle 8. Locomotive
traction motors operating under these conditions develop the

"highest amperage. possible before averheating. The minimum

continuous speed varies and is indicated by the rating plate on
the Jocomotive, ‘

" 335 Independent Brake (Locomotive Brake)

When usin'g the independent brake, do the following:

1.

- dynamic brake.

The independent brake valve on the controlling Linit must be cut
in at all times and the handie must not be blocked in ACTUATE
‘position. P L L

" When it Is desired to prevent ‘the locomotive brakes from
. applying - during an = autlomatic brake application, the -
- independent brake valve handle must be actuated {bailed) in

RELEASE position a minimum of two secands per locomotive

position until exhaust ceases.

* prior to the automatic brake application and held in ACTUATE

~ The independent brake must not be applied whils power or

dynamic brake is being used, except when starting or stopping.

while in the dynamic brake mode and speed is below the -

effective range of the dynamic brakes being used.- Light
independant brake may be" used to control wheel slips at
speeds below 10 MPH only. Do not use indepandent brake 1o
confrol train speed when operating over 15 MPH, unless
otherwise authorized, ' L

. When conditions require the independent brakes to be applied,

brake ocylinder pressure must be ' controlled o prevent
overheating or sliding of the locomotive wheels, excessive slack

action and high in-rain forces. The independent brake must -

not be used when the same results can be obtained with the

33-7




5.

ATR BRAKE AND TRAIN HANDLING RULES = Aptil 1,2004 .-

When contrblling the independent brake during an emergency

336

G application, piace the T depentent-trakehatidietothe
desired position in the APFLICATION ZONE that will develop
sufficient pressure, without sliding the locomotive wheels, while
at the same fime placing the handle in the ACTUATE position.
When emergency brake cylinder pressure is desired, release
the handle from the ACTUATE position.

Remote locomotive engineers must closely observe brake pipe
gauge in order to appropriately react to either a service or
emergency brake pipe reduction and control locomotive brakes
as necessary. :

The maximum independent brake Cylinder pressure designed
for each Jacomotive iype must never be exceeded.

EXCEPTION: When emergency braking is necéssafy to protect
life or property, use the maximum braking effort
avaliable.

Train Handling Scenarios

Use the train handling methods for starting, stopping, slowing, and
controlling trains as well as unplanned stopping. These methods are

* guidelines. Heavy tonnage, heavy grades, or specific locations may
require other combinations of throttle modulation,: dynamic braking,
or gir braking. T

33.6.1 - Starting Train

Locomotives equipped with automatic engine stari/stop systems
may have shut down if locomotives have been ihactive for a

. sufficient petiod of time. Before attempting to start a train, place

reverser lever in the direction of travel and momentarily open
throttle to Run 1 to trigger their start up. After waiting a minimum
of two minutes, start train as follows: '

«  Use the lowest throtlle position possible to start the train
moving. it may be necessary to retard starfing acceleration’
by use of the locomotive brake. '

¢ Allow the locomotive load to stabilize before advancing the
throtile to the next higher position,

+ Once the frain is moving, do nof increase the throttle until
either the amperage or the fractive effort stabilizes,
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To accelerate, advance the throttle slowly, one notch at a
time.

In curved territory, use only enough power to start the train.
Regulate amperage to reduce the possibility of etnng-llning
in curves because of excessive lateral forces.

Starting, Level Grade

When starting the train on a level grade:

1. Release the automatic brake.

‘ .2. After the brakes have released on the entire train, move

the throttle to RUN 1 and release the independent

. brake. If the jJocomotive moves too rapidly in RUN 1,
contro! surge with the independent brake. If the frain
does not move, slowly advance the throttle.

3. Use the lowest possible thrcttle posmcn to minimize in- -

train forces.

Nofe: If the frain does not move in RUN 4, return the
throttle to IDLE, apply the 1ndependent brake,
_and deten'mne the cauee :

4. After the train starts to -move, check to see if the

amperage or tractive effort levels are stabilizing. If
these levels are stabilizing,” you may advance the
- throtue to the next higher pOSIflon

Startmg, Ascendmg Grade

When startmg the tram on an ascendmg grade WIth slack

streiched:

1. Advance the ihrotﬂe toa p05|t|cn to ho[d the tram

2. Release the automattc brake

" 3. Reduce the |ndependent brake suffmently to allow'_ '

gradual mcvement

4. As the brakes release' toward the rear of the train, it

- may be necessary to advance the throttle to the next
‘higher position to start the train moving. -~
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Slowly reduce the independent brake until it s fully
released. If the frain will not start, consider doubling or

8.

gelting helpers. Applying power on a standing
locomotive longer than necessary will damage DC
traction motors.

After the train starts to move, check to see if the
amperage or fractive effort levels are stabilizing. |
these levels are stabilizing, you may advance the
throttle o the next higher position.

Observe the load meterfiractive effort and limit the
throttle position if necessary to avoid high draft forces.

C. Starting, Descending Grade

33.6.2

When starting the train on a descending grade:

1.
2.

Ensure that the independent brake is fully applied.
Activate the dynamic brake fo full.

Release the automatic brake and wait for all brakes to

_release and slack to adjust. On heavy descending

grades the automatic brakes may remain applied.

Reduce the independent ‘brake.until the-train begins fo
move gradually.

Once the enfire train is moving, gradually reduce the
independent brake to avoid abrupt changes in slack.

Slowly release the ihdependent brake when the
dynamic brake becomes effective, .

Cresting a Grade

A ftrain cresting a grade:-

When speed is less than 20 MPH.

Using 16 or more equivalent axles of head-end power must
gradually reduce throttle on lead locomotive consist as the
head of train crests the grade to a position that will prevent a
speed increase until at least one-half of the train has crested
the grade. On heavy descending grades see ltem 8 of the
System Special Instructions.
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Note: This reduction in throttle outtined abcve Includes” trains
being operated with remote or manned helpers.

33.63  Slowing or Control]ing Speed

When slowing or controlling train speed, the following methods
should bhe utilized and are listed in preferred order when
' cperatrng conditions allow and far bast fuel efficiency:

1. Throttle moduation. Coast braking when conditions allow

2. Dynamic braking.

3.  Dynamic braking supplemented with train air brakes.

When using dynamic and air brakes and the desired speed has
been reached, maintain enough dynamic brake to control slack
untll the train brakes are fully refeased.

When using the strefch braking method and the desired speed
has been reached, reduce the throtile uniil traln brakes are fully
released

When operating in curved territory, keep the fofal braklng effort
&t the lowest practzcal level.

A Slowing/Controlling Speed Level or Descendmg Grade, :

g w1th Dynamlc Brakes, Slack Bunched

When slcwing or ccntrcllmg speed on Ievel or descendlng
grade with dynamic brakes and slack bunched do ihe
following: . - : C

1. ° If in power, gradually recluce the throttle to IDLE
2, Wait 10 seconds.’ .

" 3. . Aclivate the dynamic brake and gradually bunch the
: slack \ _
4. Increase braking to the desired level. If the dynamic
brake alone will slow or control the speed sufficiently,
do not use the train brakes.

"5 Ata suff cient distance from the speed restractlon, make
a minimum brake pipe reduction and actuate.

B Make further split reductrcn(s) as needed end actuate
‘ 3311 ‘
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When the speed is contralled and the automatic brake

is-releasedrmaintain-ensugh-dynamie-braking-to-keep
the slack bunched until the brakes release throughout
the train.

B. Slowing/Controiling Speed, Level or Descending Grade,
without Dynamic Brakes, SIack Bunched

When slowing or contralling speed on level or descending
grade without dynamic brakes with slack bunched, do the

following:

1. Ifin power, gradually reduce the throfife to IDLE.

2. At a sufficient distance from the restriction, make a
.minimum brake pipe reduction and actuate.

3. Make further split reduction(s) as needed and actuate.

4, When the speed Is controlled, release the automatic
brakes.

5. As the frain brakes release, keep the locomotive brakes

. released unless they are needed to avoid severe slack
changes. .

Note: Befora attempting ‘a running release, consider the

train makeup and speed. You may need io stop
* completely or choose an alternate braking method.

C. Slowing/Controlling, Ascending Grade, Slack Siretched,
Throttle Reduction

When slcwing'or controlling. speed on ascending grade, do
the following:

1.

Gradually reduce the throttle orie notch at a time.

2. Maintain a slack-stretched condiiion. -

3. Allow the ascending gr'ade fo slow the train.

D. Slowing/Controlling While Cresting Grade, Throttle
Reduction Method

When slowing or controlling speed approaching a crest:
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Reduce the throttle before the locomotive crests the

grade.

Continue to reduce the throttle to keep the speed from
increasing until at least half the train has crested the
grade. .

When in DP operatlons operate in the independent -
' mode, reduce throttle on lead consist. As trailing DP

consist crests the grade, reduce throtle on remotes
congistent with good train handling.

E.- Slowing or Controlling Speed, Undulatmg Grade or
Sag, Throttle Modulation Method

1

2. Reduce the throttle further as the head end of the trarn
. beging descending.
3. . Just before the head end of the train reaches the
ascendmg grade, mcrease the thrott[e
4, Continue to increase the throttle as the train ascends '
o thegrade ) _‘ ‘ .
5. Reduce the thrott!e as the rear of the trarn approaches
the ascendmg grade. L S
Stretch Bralcmg .

When elowing or c_ontrelling speed on undulating grade or
sag: ‘

As you approach the sag, reduce the throttle as
necessary to contro] train speed.

Stretch brakmg is pen'rutted only where more fuel efficient
methods will not provide the necessary control of train
speed. When necsssary to use stretch braking, exceeding

- throttle position 4 is prohibited. When it becomes necessary

to apply the train brakes while in power, obeerve the
following: . .

1.

'Make the desrred throttle adjustment suﬁ”crently in

advance to allow the slack to adjust.

_After the slack has adjusted, make a minimum brake

pipe reduction and actuate.
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Reduce the throttle when amperage or fractive effort

Note:

33.64

increases—fron thereffect-ofthe~brake pipe-reduction:If
a portion of the train is on a grade the drawbar force
may increase rapidly, requiring furher throttle
reduction(s).

Make additional brake pipe reductions and actuéte as
necessary. :

If the entire train is on a descending grade and the frain
brakes must remain applied, it is permissible to use
fimited power to conirol train speed. Do not exceed
throftle position 4, reducing throtlle as necessary to
prevent excessive amperage or tractive effort.

Stopping

A. Stopping, Level or Descending Grade with Dynamic
Brakes Available, Slack Bunched

When stopping on level or descending grade with dynamic
brakes available with slack bunched:

1.
2.
3.

Grad!;:ally reduce the throttls to IDLE.
Wait 10 seconds. .

Activate the dynamic brake and gradually bunch the
slack.

increase braking to the desired level.

At a sufficient distance from the sfop, make a minimum
brake pipe reduction and actuate.

Make further split reduction(s) as needed and actuate.

As speed drops below dynamic brake range,
supplement with the independent brake, '

Make a final brake pipe reduction and allow the
locomotive brakes to apply.
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Brakes,Slack Bunched :

When stopping on level or dascending grade with no

dynamic brakes:

1.
2.
3.

If in power, gradually reduce the throttle to IDLE.
Wait for the slack to adjust.

At a sufficient distance from the stop, make a minimum
brake pipe reduction and actuate.

Make further split reduction(s) as needed and actuate,
Allow locomotive develop draft forces. .

As the train comes to a stop, make a final brake pipe
reduction and aliow the locomotive brakes to apply.

C. Stopping, Ascending Grade, Slack Sti‘etched, Throttle
Modulation Method

When stopping on an'_ ascending :grade using throtile

modulation method:
1.
3

I

Gradually rec_fuée the throttle dne notch at a time.

Maintain a slack stretched condition and allow the
ascending grade to slow the train. :

When the train stalls, place the indé.pendent brake in

FULL APPLICAT[ON._

 After the independent brake is fully applied, reditce the

throttle io IDLE. . :

Apply train brakes as the train stops or just before it
stops if immediate movement after stopping is not
anticipated. : e PR

3365 | Unplanned Stop - Non Emergency

In order to stop in the shortest possible distance without using an
emergency brake application, such as when encountering a
- sudden block signal change or when being signaled to stop by a
flagman or other person, the following procedure must be
followed: — S :
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1. Make a brake pipa reduction immediately before making a
throttle u{u:nge. *

2. After the initial brake pipe reduction and irain slack has
adjusted, throttle must be gradually reduced to IDLE
position. .

3. The independent brake must not be allowed to apply while
still applying power. .

33.6.6 Shoving Movements

During shoving movements to avoid jackknifing, wheel climb, or
rail turnover use extreme care when applying fractive effort.
When exceeding 12 equivaient axles of power during shoving
movements, use only the minimum amount of tractive effort
necessary to begin movement,

A.

B.

Starting Reverse/Shoving, Level or Ascending Grade

When starting a reverse or shoving movement on a level or
ascending grade: '

1. Release the automatic brake and wait for all brakes to
release and slack to adjust.

2. Reduce the independent brake and use the lowest
possible throtile position to start the movement.

3. As speed increases, continue fo reduce the
independent brake until it is fully released.

4. If you notice a significant increase in the amp
meterftractive effort or if frain speed slows without a
change in throtlle position, stop immediately and
determine the cause. -

Starting Revei‘selShoving, Descending Grade, Slack
Stretched

When staring a reverse or shoving movement on a
descending grade with slack strefched:

1. Ensure that the independent brake Is fully applied.

2. Activate the dynamic brake to full,
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Release the automatic brake and wait for ali brakes to
release and slack fo adjust,

Reduce the independent brake gradually as the traln

begins to move.

Slowly release the independent brake when “the -

dynamic brake becomes effective.

C. Starting ReverselShnving, Descending Grade, Slack
Bunched or Unknown

When starting a reverse or shoving movement on a
descending grade wnth slack bunched or slack condition

unknown:

1.” Activate dynamic brake.

2. " Reduce the independent brake by 50 percent to allow
the locomotive to begin moving as slack adjuets

- 3. Release the automatic brake and walt for all brakes fo

release and slack o adjust

4. Ccmtlnue to reduce the |ndependent brake gradua[ly as
the train beglns to move.’

5.

- Slowly release the lndependent brake when the

dynamic brake beoomes effectwe

. Stoppmg ReverselShovmg on Ascendmg Grade, Slack
Bunched

When stopplng a reverse or showng movement on an
ascending grade w1th the slack bunched do the fo[lowing

.1!

Use the lowest p0351ble throtiie posmon to mamtam a
slack bunched condition.

At & sufficient chstance from the stop, make a mlmmum
brake pipe reduction and actuate. . . .

Make further split _reduc_:tion(s) as needed and actuate,

Observe the amp meterltrabtive_‘ effort and reduce the
throftle as necessary to avoid high buff forces.
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5. As the frain stops, pface the independent brake in FULL

APPEICATION:

6. After the independent brake is applied, reduce the
throttie to IDLE.

E. Stopping Reverse/Shoving, Level or Descending Grade,
Slack Stretched

When stopping a reverse or shoving movement on level or
descending grade with the slack stretched, do the following:

1, If in power, gradually reduce the throtile to IDLE and
allow the slack to adjust.

2. Wait 10 seconds.

3. Acfivate the dynamic brake. If the dynamic brake is
unavailable or ineffective, use the independent brake to
maintain a slack-stretched condition.

4. Gradually Increase braking to the desired level,

5. At a sufficient distance from the stop, make a minimum
brake pipe reduction and actuate.

6. If needed, make fw'ther:s'sp'lit reduction(s) and actuate. '

7. As speed drops below the dynamic brake range,
¢ supplement with the independent brake.

8. Make a final brake pipe redudtion .and allow the
locomotive brakes fo apply. -

3367 Movmg Over Railroad Crossing At Grade

When mc-ving at speeds of 25 MPH or more over a railroad
crossing at grade (diamond):

1. At least 8 seconds before the locomofive reaches the
crossing, reduce the throttle'to RUN 4 (or lower if the throtile
is already positioned in RUN 4 or lower).

2. Wait until the enfire locomotive consist paéses over the
crossing before advancing the throttle.
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33.7 Grade Operation

33.7.1 Stopping on a Grade

When stopping on a grade, the following need to be considered:

1. Train speed largely determines the amount of braking .
distance needed fo sfop, ensure maximum frain speed is not

exceeded while operating on a grade.

2. When conditions warrant, use all available braking power. If
you are not sure that a service brake application will control
the speed of the ftrain, make an emergency brake

. application without hesitation.

3. Early in the braking process, achieve a balance between the

_ level of dynamic brake and the level of air brake needed to

control frain speed on a descending grade.

4. At speeds below 10 MPH, use extended range dynernic

brakes, If available. Extended range dynamic brakes provide

more retardrng force than locomotive brakes.
33.72 . Rechargmg ona Grade

If the lndependent brakes may not hold the traln ona grade
: recharge the air brake system as follows

.1' - Apply a euﬁ'crent number of hand brakes o
2 "‘Release the automatlc brake ' B
3. ' 7Recharge the air brake systern -

4

After recharging the system, make a suffi c:|ent brake plpe-
reduction to hold the train whlle releasrng the hand brakes

Note: Do not apply power to hold a train statlonary ona grade
“unless all locomotive units in the con5|st are AC
locomotives. _ : :

33.7.3 Creeﬁng a Mountain Grede :
- Before bassmg the summit of a mountain grade observe the

. followmg. see System Special lnstmctlons Item 8, for further
_ instructions: ; .
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1.” Ensure that the rear car brake pipe pressure is within 15

potndsofthereglEtin Ve SEtiRg.

2. Abnormal brake pipe pressure changes, loss of brake pipe
' pressure, an abnormal increase in air flow reading, ete.

Note: If brake pipe pressure is dropping at the rear of train or a
’ brake pipe rise is noted, stop and secure the train. Correct
the problem before proceeding.

33.74 Balance Braking on Grade

When a constant fevel of braking is required for long distances
" do the following:

1. Make a minimum brake pipe reduction and make further
reductions of 2 psi untit the train maintains the desired
speed, .

-2, Limit the effective brake pipe reduction to 18 psi or less. If
greater than 18 psi brake pipe reduction is required to
control train speed, stop train and inspect to determine
reason before proceeding.

3. If the equalizing reservoir leaks and prassure maintaining is
- required for long distances, place the automatic brake valve
cutout valve in PASSENGER, if equipped: ‘Do not move the'
automatic brake valve cutout valve. from FRT to PASS
unless the automatic brake valve is in the RELEASE
position. . When operating . in ‘PASSENGER, use extrame
care. Any movement of the' automatic. brake ‘valve handie
toward RELEASE will release the.brakes. throughout the
train. ’ : '
33.7.5 Distributed Power, Descending Grade Exceeding 1.8
Percent

When operating distributed power train- consists in the
independent mode on descending grade of 1.8 Percent or more,
do not exceed 100K's fractive effort for all units in remote
consist. ‘

' Example: Two unit rear remote consist, do not exceed 50K's on
controlling remote. :
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33.7.6

Regulating Valve Braking

Do not use the regulating vaive to brake the frain.

33,17

Use retaining valves when required by the timatable, general

Retaining Valves

- order or when requested by the engineer.

At locations not designated by timetable or general order, use
retaining valves where the conductor or engineer thinks they are
needed to cantrol the train properly.

A,

~Setting Retaining Valves

To set retaining valves:

~ 1. Stop the train.

2. Set the retaining valves as specified by the timetable or
- general order. Set all retaining valves. ’

© 3. Use High Pressure Position, excépt use Low Pressure
. Position on empty cars if equipped. Slow Direct .

Position must not be used.

4. Nofify the engineer of the numiber of retainers set
before proceeding. o '

A Operating With Retainers

After the"rétaining \iah'f'es'.' are set, brake cylin'de'r p_reséure is

ot retained until a brake pipe redpctiun and release has -

- been made.

‘When retalners are setin HP'(High Pressuré) a 20 psi brake’

cylinder pressure will be retained or in LP {Low Pressure) a
10 psi brake cylinder pressure will be retained only after a
brake pipe reduction of at least 10 psi has besn mads and
released. . Further brake pipe -reductions will ‘add io the
pressure in the brake cylinder. : s '
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The short-cycle method of braking must be used. This

method—consists—of—making—frequent—automatic—brake
applications and short holds of the application, If brake pipe
pressure is gradually reduc:ing and cannot be restored at
slower train speed, and brake pipe reduction reaches 18 psi,
TRAIN MUST BE STOPPED. and air brake system
recharged ' .

Do not eﬁcceed 15 MPH when operating with retaining valves
set.

When retaining valves are not in use, place them in EX
(Exhaust). Ensure that cars picked up en route have
retaining valves in EX (Exhaust).

338 Emergehcy Brake Applications :

When conditions wamrant, use an emergency brake application
without hesitation if any condition occours in which there is doubt that
service applications can controf train speed. Make an emergency
brake application by moving the automatic brake valve handle
quickly to EMERGENCY and leave it there until the train or
locomotive stops. In addition, lift the red cover of the EMERGENCY
BWITCH ‘and acfivate the emergency ‘valve ori the end-oftrain
device (EOT) utlllzing the head-of-train (HEU) telemetry device, if
equipped.

Use the following procedure when stopping from an emergency
application:

1. Move the independent handle fo a-position in.the application
zone that will "develop the desired brake cylinder pressure -
without ‘sliding wheels or developing . excessivebuff or draft
- force; then actuate and hold the handle in the actuate position,
Extra care must be used to prevent sliding wheels if in dynamic
brake mode at the time of emergency application.

2. Adjust brake cylmder pressure by movmg the handle in the
apphication zone while actuating.

3. [Ifin power, return throltle to idie.

4. When maximum locomotive brake cylinder pressure is desired,
release the handle from the actuate position.
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place automatic brake valve in RELEASE posmon to release
brakes.

33.8.1 Emergency Brake Application by Crew Member

. A crew member must initiate an emergency brake apphcation ‘

without hesitation, when:
» Life or property is in danger.

or

» The engineer does not respond to warnings or srgnals fo -

reduce train speed or stop the train.

The trainman must know the location of the emergency air brake

valves, and when making the emergency brake application must:

1. Notify other employees that an emergency brake application
isin effect

2. Determine if the emergency brake apphcatlon is in effect on
the entire train.

33 8 2 : Undes:red Emergency Brake Apphcatlon

' When an undeswed emergency (UDE) brake appllcatlon occurs, ‘

" move the automatic brake valve handle to EMERGENCY and

‘wait until the train stops. - After stopping, if operatlng conditions
permit, place the automatic brake valve handie in RELEASE to.

release the brakes and help locate the air hose separahon or -

ofher problem. Promptly notify dlspatcher of the occurrence

33.83 Umntentmnal Brake Release

" If an unintentionai brake release occurs while the brakes are = -

applied, stop the train and asceftain the cause before
pruceeding F’rompﬂy notify dispatcher of the occurrence.

‘ 33 .2 Penalty Brake Appllcatmn ‘

A penalty brake apphcatlon is mltlated by one of the following safety -

. control devices: .
. Alertness Device.
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»  Overspeed.

= Cab Signal.

»  Distributed Power failures.

When a penalty brake appfication ccours, observe the following
proceduras:

1. Move automatic brake valve handle to SUPPRESSION
~ position.

2. Confrol the amount of independent brake cylinder pressure
desired, if any, by moving handle into the application zone and
actuating. (If in power, return throttle to IDLE position).

3. Reset PCS after train stops.

4, After PCS closes, release brakes if operating conditions allow.

33.9.1

Slow Train

To slow the train when the safety contro! device sounds a
warning, comply with the following:

1.

33.92

On locomotives with 26L, 30CDW, and CCB brake
equipment,  move the. automatic-. brake handle to
SUPPRESSION within the 6- fa 12-sscond warning period.

- On locomotives thh'other bréke équtbnient reduce the
. brake pipe pressure 6io B p3| or more :f nacessary

Recover

To récnver when the overspeed'contfo[ applies the train brakes:

1.

On iocomolives with 26L' ISIOCDW -and CCB brake

-equipment,  move the. automatic brake handle to

SUPPRESSION

'On. Iucomollves with other br_ake eduipment. move the

automatic brake handle to LAP. -
Move the throttle to IDLE and wait 60 seconds.

After the traih stops, move the automé{ic brake héndle to
RELEASE and note that: :

*  Brake pipe pressure is being restored.
33-24



- ATR BRAKE AND TRAIN HANDLING RULES - April 1, 2004

*  PC light goes out.

* Brakes release. .

Note: Some locomotive equlpment has been modified to slow

: . the train durmg the warning peried with the automatic

. brake valve in MINIMUM REDUCTION. Unless the

. engineer knows that the [ocomotive being operated

. includes this modification, the SUPPRESSION position
should be used.

- 33.16 Switching Movements

.When switching * cars, follow these switching  movement
requirements: ‘ '

1. When starting or stopping switching movements, gradually
stretch or bunch slack. o

2. When usmg multiple Iocomotwes lirmt buff and draft forces,

3. Under normal conditions, make switching movernents without
~ using the automatic air brake system.

4. _ If necessary, cut in suff‘clent frerght car air brakes to control .
ewrtchlng movements. _ :

5. Reverser handle must not be moved to any position other than
o7 inthe dlrectlon of travel whﬂe Iecomotwe is mowng.

6. The generatur ﬁeld swnch must never be closed or moved to '
the "ON" posntron with the throttle open.. :

33l Temporary Speed Restrictions’

When maving through an area wnth a temporary speed restrlctron |
do the followrng ‘ .

1. lf possrble release trair: air brakes and dynamlc brakes before
enterlng the restncted area, . -

C2Z Use the Iewest possible throttle position for runmng or start:ng
3. Avoid or mll'lil'l'llZE changes in tra:n speed or slack conditton :

4, L|m|t mdependent brake cyhnder pressure as much as poasible
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33.12 Disiurbed Track

When track work has affected track stability, a track bulletin or other
instruction may be issued by the proper authority stating, "between
certain limits", engineers must handle their trams according to Rule
33.6.7.

"When brocee‘ding through the limits of the track bulletin or wherever
instructed, the engineer must use the following frain handiing
techniques to minimize in4rain forces when possible:

+  Use throttle modulation or low dyrlamic brake ampearage.
*  Avoid making slack adjustments.
*  Avoid applying or releasing autormatic brakes.

*+  Make power and brake adjué.tments before or after the
restriction,

+  If operating with disfributed power at the rear of the train on:

- Level or ascending grades, operate in synchronous mode

. with low throtle settings or operate in independent mode

with distributed power 1-3 throitle posmnns below the lead
consist.

- Descending grades, operate in synchronous mode with low
dynamic brake seftings, or operate in independent mode
- with- distributed power 1-3 dynamic brake positions above

. the lead consist.

33.13 Thermal Misalignment

When an cbvious themal misalignment is observed ahead of a
moving train, the train must be stopped, if possible, prior to the lead
locomotive passing over the misaligned track. If the train cannot be
stopped in time with service applications, to minimize additional buff
forces imparted on the track, the preferred method for train handiing
is as foliows:

« When the frain Is equipped with a 2-way EOT, stop the train
using the emergency toggle swiich ori the HED to place the
train into emergency from the rear end. Control slack as
described in Rule 33.8.
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+ When the train is equipped with distributed power at the rear of

f nlication
Control slack as described in Rule 33.8. .
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34.0  Freight Car and Locomotive Cémbonents

34.} Freight Car End and Platform Identification

Identify car ends as follows:

On cars with one hand brake, the "B" end of the car is the end
with the hand brake. The other end is the "A" end.

On cars with more than one hand brake, tha letters "A" and "B"
are stenciled on the appropriate ends of the car.

On cars with more than one platform, each section if stenciled.
Example: A five-platform articulated spine car is designated
with an "A” platiorm on one end and the adjacent platform is
designated as “E" then ‘D", then “C” and then “B" on the
opposite end. ‘ ) ‘

34.2 Whee! and Journal IQentification on Cars

. To defermine the correct wheel numbers on cars:

1.
-2

Face the "B" end of the car,

From the "B" end of the car, identify the designation of wheels,

" journals, and axles as follows:

Axles are designated from the "B" end of the car with "1" for
. the axle closest to the "B" end. 7 U

. Wheels and jounals are desfgnated left or right as viewed
~fromthe "B"end. . S :

Specific wheels are identified using the axie and wheei
~ designation. Co o

343 Coupler Assemblies

American railroads use three types of coupler assemblies. Each
coupler head and knuckie is marked with a letter indicating its type;
E, Fand H. . ) o _ ]
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34.4 Freight Car A-1 Reduction Relay Valve

transmit a service or emergency brake pspe reduction by
compensating for the added brake pipe length of the car.

The relay valve functions as follows:

*. Service brake reductlons are ass:sted through the B-1 qumk,
service portion.

*  Emergency brake pipe reductions are transmiiied by the No. 8

vent valve portion, If the No. 8 vent valve fails to reset after an

. emergency brake application, causung a continuous blow at the

exhaust port plug the valve by removing the vent protector and
screwing in the threaded plug.

The following freight cars are equipped with the relay valve:

s+ Cars with AB or ABD control valves and more than 75 feet of
brake pipe between hose couplings.

+  Cars with ABDW control valves and more than 100 feet of
brake pipe between hose couplings.. .

Note Cars with ABDW control valves havmg between 75 and 100
feet of brake pipa have a No. 8 vent valve added. o

34 5 Frelght Car Automatlc Vent Valve
Some multi-platform cars are equped W|th what is known as an
automatic vent valve (AVV), which is an emergency portion of a
control valve. This valve is used only to propagate an emergency
brake application through the brake pipe. Should an AVV become
‘ defectwe the cutout cock is used to out it out
346 Retammg Va]ves '
The retammg valve on each car controls the brake oyllnder pressure
* - exhaust. All freight cars have retaining valves located at the "B" end
of the car or at the side near the control valve, The retaining valve’
can be positionad to function as follows during a brake release:
. Allow the exhaust of brake cylinder pressure toatmosphere.

"« Retain brake cylinder _préssure while the system is recharged.
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34.6.1

‘Three-Pasition Retaining Valve

The-thmes~positiorTTetaining valve-inclodes thess positions:

34.6.2

DIRECT EXHAUST (EX)-Exhausts all brake cylinder
pressure. Handle Is turned down.

HIGH PRESSURE (HP)-Exhausts brake cylinder pressurs
to 20 psi. Handle is 45 degrees below horizontal.

SIL.CW DIRECT EXHAUST (SD)-Exhausts brake cylinder
pressure for a blow down time of approximately 86 seconds
and confinues to exhaust until all pressure Is vented. Handle
is 45 degrees above horizontal.

Four-Position Retairiing Valve

The four-posifion retaining valve includes the positions listed
above and one additional position:

LOW PRESSURE (LP)-Exhausts brake cylinder pressure to
10 psi. Handle is horizontal.

34.7 Locomotive Brake Equipment

Descﬂptidh'of the various automatic and independeng brake valve
positions and their function. (Brake valve handle positions are
described from left o right, or from front to back if desktop mounted.)

34.7.1.

A.

Automatic Brake Valves

Heé Automatlc Brake Valve

The H6 automatic brake valve is a non-maintalnmg, non-
self-lapping type automatic brake valve normally found on-
older locomotives and some switch. engines. Handle
positions inciuda'

RELEASE Charges the brake system and releases the
brakes

LAP. Prevents air from Ieaving or entering the brake
pipe at the automatic brake valve, All poris in the brake
valve are closed. Brake pipe leakage will continue to
reduce brake pipe pressure at the same rate as the
leakage. This position is also used for conducting brake
pipe leakage tests and recovering from a penalty
application.
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SERVICE. Reduces equahzmg reservoir pressure and
brake pipe pressure at a' service rate.

EMERGENCY. Vents brake pipe pressure directly to
the aimosphers, causing brakes to apply at an
emergency rate. :

_ B 24RL-MC Automatic Brake Valve

The 24RL-MC automatrc brake valve is a maintaining, non-

self-apping automatic brake valve. This brake valve
. maintains in LAP. Therafore, cut out the malintaining featurs

during brake pipe leakage tests. Handle positions include:

FULL RELEASE. Releases the train and locomotive
brakes and charges the brake pipe through the
regulating valve, preventing overcharge. When the
handle is in this position, air is heard exhausting at the
brake valve.

RELEASE. Releases the frain and locomotive brakes'
and charges the brake pipe through the regulatlng
valve. .

FIRST SERVICE. Reduces the equalizing reservoir 6 to
10 psi at a service rate, then continues fo reduce brake
pipe pressure at a slow rate. -

. LAP, Maintains brake plpe pressure at the same ievel
as equallzmg reservoir pressure.

oo . .. . SERVICE. Reduces equa[lzmg reservoir and brake prpe
S . e B .pressuresataserwcerate

EMERGENCY. Vents brake pipe pressure directly to" X
" the atmosphere, causing brakes to apply at an
emergency rate. ' ‘ ]

. C. 24RL-MC1 Automatic Bral(e Valve

The 24RL—MC1 automatic brake valve is a mamtalmng. non-

se[f-lappmg automatic brake valve. This brake valve

maintains in MAINTAINING. Use LAP dunng brake pipe
. . leakage tests, Handle positions mclude

FULL RELEASE. Releases the train and locomotive
brakes and charges the brake pipe through the
"regulating valve, preventing overcharge. When the
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handle is in this pasition, air is heard exhausting at the
brake valve. ‘

RELEASE. Releases the train and locomotive brakes
and charges the brake pipe through the regulating
valve. '

MAINTAINING, Maintains brake pipe pressure at the
same level as -equalizing reservolr pressurs. After
making a brake pipe reduction, maintain brake pipe
pressure by returning the automatic brake handle to
MAINTAINING without pausing In LAP.

Note: Pausing in LAP may allow leakage to reduce
brake pipe pressure below equalizing reservoir
pressure. The brakes will release when you
return the handle to MAINTAINING if equalizing

. reservoir pressure is above brake pipe pressure.

LAP. Prevents air from leaving or entering the brake

pipe at the automatic brake valve. All ports in the brake

valve are closed. Brake pipe leakage will continue to
reduce brake pipe pressure at the same rate as the
~ leakage. This position is also used for conducting brake

" pipe leakage tests and récovering from a penalty

application, =~ T ‘

SERVICE. Reduces the equalizing reservoir and brake-
pipe pressures at a service rate.

EMERGENCY. Vents brake pipe pressure directly to
the atmosphere, causing brakes fo apply at an
emergency l_'a_te. :

D: 26C, 30CDW, Knorr CCB and WABCO EPIC
Automatic Brake Valves )

These maintaining, setf-lapping brake valves regulate brake
pipe pressure, controlling both locomotive and train brakes.

Brake _\fal\fe Feafurés '

These automatic brake valves have these features:

‘The maintaining feature maintains constant brake pipe
" pressure unless the cutout valve is in OUT.

34-5



AIR BRAKE AND TRAIN HANDLING RULES < April 1, 2004 -

The regulating valve controls the supply of air pressure
te the equalizing reservoir, which regulates brake pipe
pressure.

near equalization.

Handle Positions

 RELEASE. Charges the brake pipe to the regulating
valve setting and releases the locomotive and train
brakes. ’ : ) :

MINIMUM REDUCTION. Reduces equalizing reservoir
and brake pipe pressures 6 ta 8 psi.

SERVICE ZONE. Gradually reduces edualizing
reservoir -and brake pipe pressures in increasing
amounts as the brake handle is moved to the right.

*  Moving the brake handle to the left with the brake
valve cutout valve in PASS will increase equalizing
reservoir and brake plpe pressures.

-+ Use extreme care when operating freight trains
with the automatic brake valve cutout valve in
PASS.

FULL SERVICE POSITION

* Reduices equalizing reservoir and brake pipe pressures to

. SUPPRESSION. Restores control of the locomotive
after a safety control {penalty) brake application. To
fecover control, leave the brake handle in this position
. for 80 seconds. Moving the brake handle farther to the

- right toward HANDLE OFF/CONTINUOUS SERVICE.

Reduces equalizing reservoir and brake pipe pressures.

- at a service rate. Use this handle position for; ™

'« . Trailing locomotives

.+ Helper locomotives that do not conirol the air brake

© - system o

" Locomotives h_aulled dead-in-train

‘EMERGENCY. Vents brake pipe pressure direcily to
the atmosphere, causing brakes to apply at an
emergency rate. ’ - s .
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347.2.  Automatic Brake Valve Cufout Valve

The automatic brake valve cuiout valve determines how and
when the automatic brake controls brake pipe pressure.

There are two-position and three-position cutout valves. Because
the cutout valve handle is spring-loaded, push it in hefore
changing positions.

Note: EMERGENCY is always available regardless of the
position of the automatic brake valve cutout vatve.

Two-Position Cutout Valve
The two-position cutout valve has these positions:

IN. Provides control of brake :pipe pressure from the
automatic brake valve. Equalizing reservolr and brake pipe
pressures will increase when the automatic brake valve is in
RELEASE.

OUT. Discannects control of brake pipe pressure from the
automatic brake valve. Use this position when:

= Not using the automatic brake valve to control brake
pipe pressure (trailing locomotives or locomotives
hauled dead-in-tow} ’

_ »  Conducting brake pipe leakage tests
Three-Position Cutout \‘Ia[\,'re_' .
The three:bosifioﬁ cutuut valve has these positions:

FRT. Sarné as IN position described in two-position’ cutout
valve above. ' :

OUT. Same as OUT position described in two-position
cutout valve above.

PASS. Provides control of brake pipe pressure from the
automatic brake vaive. Equalizing reservoir pressure and
brake pipe pressure will increase from any movement of the
brake handle toward RELEASE. Use this position when
operating passenger or commuier frains to ufilize the
graduated release feature.

34-7



AIR BRAKE- AND TRAIN HANDLING RULES - Aprii 1, 2004

" Note: In freight service, if the equahzmg reservoir is ieakmg,

PASS may be used only if it is necessary to maintain

T

3473

constant-brake_pips_pressure-during-an.automatic.brake

application. Because of the possibility of an undesired
release, placing the three-position cutout valve in PASS
position must only be done with the automatic brake valve
handle in RELEASE position.

Independent Brake Valves

The fdllowing describes the positions and functions of all
independent brake valves including:

LAG-P (Used with HE automatic brake'QaIves).
840 (Used with all 24RL brake equipment)..
SA28 (Used with 26C automatic brake valves).
30CDW. | B

: Knorr CCB.

WABCO EPIC.

'_RELEASEIACTUATE Norrnal posl'non to ‘release fha

locomotive brakes. To release the locomotive brakes while

""an automatic brake application is in effact, ‘depress the

_handle (or Gft actuahng nng) whs!e itis :n the RELEASE :
pusnicm (actuata) :

~ APPLICATION ZONE." Al handl'e" movements bstweeh' i

RELEASE and FULL APPLICATION increase or decrease
- Iocomotwe brake cyhnder pressure as follows

1. lncrease by movmg the brake handle to the right .
(orforward).

2. Decrease by moving the brake handle to the left (or '
* back towards operatur) :

FULL APPLICATION Position for creatmg maximum
locomotive brake cylinder pressure from the |ndependent

_ brake system -
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3474  MU-2A/Double-Ported Cutout Cock

The Rardie™for the MU-2R cUToUt ¢ c_oc'R"'_ls Spring-loaded, push It in
before changing posmons

The MU-2A valve has three positions:

LEAD or DEAD. Engages control of the independent hrakes
Use when a locomotive is a single unit, a controlling unit, or
is being hauled dead-in-tow.

TRAIL 6 or 26. Disconnects control of the independent
brakes from the independent brake valve. Use when a
locomotive is a trailing unit in a multiple-unit consist.

TRAIL 24. Disconnects control of the independent brakes
from the independent brake valve. Use when a locomotive is
a trailing unit in a multiple-unit consist.

The double-poried cutout cock has fwo positions:

iN. Engages control of the independent brakes on a single
locomotive or on the controlling locomotive of a multiple-unit
consist. Use IN also when a Iocumotwe is hauled dead-in-
fow. .

OUT. ﬁisconnects control of the independent brakes from
the independant brake:-valve:: Use OUT-when. a locomotive -
is trailing in a multiple-unit consist.

34.8 " -Electropneu_ma'ﬁc Automatic and Independent Brake Valves

(Knorr CCB or WABCO ' EPIC) ‘Electropneumatic -automatic and
independent brake valves {Knorr CCB or WABCO EPIC) are cut in
or cutt ‘out through-elecironic display screens, The air brake setup
screens options are:

Independent Brake:
1. Lead.
or
2. Trall
Autornatic Brake Valve:
1. Pass (passenger-to be used only in passenger servica).
2. Freight.
or
3. Cut Out.
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Note: To avoid an undesired emergency brake application when

cutting in the automatic brake on these systems, cut in the

independerat-—brake-ﬁrst—byaéelecting—iil:ead!i-—and—savimg

changes before changing automatic brake valve setup fo
“Freight" (or "Pass"). Most unils now have graceful cut in
eliminating this problem.

34.% Locomotive Electronic Air Brake Computer Resets

Knorr CCB systems may sometihes détect a systern fault enroute

Resetiing CCB Faults . ;

or when setiing up that may be cleared as follows:

1.

2.
3.

Secure locomotive,
Close end cocks on affected unit, including main reservoir line.

Verify that air brake computer (CCB) clreuit breaker is closed
and remove reverser handle. .

- Set unit air brake setup to TRAIL. Note: f unit will not go to

~ TRAIL, select LEAD, save and confirm. Try Step 4 again.

10,
.

12.
- 13.
14.

Place automatic brake valve handlg'in EMERGENCY position.

Place independent brake valve handle in RELEASE posiiion.

. After 60 seconds, place automatic: b_rake valve handle in

RELEASE position, -

Change air brake setup to LE,AD-(_:UT'IN_._ and charge brake

pipe o 90 psi.

'Place automatic brake valve handie In SUPPRESSION position
-for 10 seconds. : * S :

Return ai.ztoﬁ-natic brake valve handle 1o RELEASE position;
Allow equalizing reservoir and brake pipe to FULLY charge and

ailow brake cylinder pressure fogotoOpsi.

Place independent brake valve handle in FULL APPLICATION
position, S I

Place independent bréke‘vaive' handie in RELEASE position.

ACTUATE (BAIL) for 10 seconds.

Place autqmétip brake valve handle in.EMI-ERGENCY position. -

3410
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15. After 60 saconds, place - automatic brake valve handle in
RELEASE position,

18. Place independent brake valve handle in FULL APPLICATION
position.

17. Faults should be cleared. If faults do nof clear, follow message
Instructions on operator's display.

34.10 Air Flow Meter
The air flow meter measures the rate in cubic fest per minute (CFM)
that air flows info the brake pipe. The Air Flow Method (see Rule
30.8.1) uses this meter to determine brake pipe leakage.

34.10.1  Air Flow Meter Readings

The air flow meter provides the following brake pipe flow
information:

s As the brake system begins charging, a high flow into the
brake pipe is indicated by:

a, Higher numbers (more than 60 CFM).
or
b. The pointer moving to the right.

¢  Agthe brake system becomes charged, a lesser air flow into
the brake pipe is indicated by:

a. Lower numbers (less than 60 CFM).
or
b. The pomter mowng io the left.
~+  If the air flow meter shows a readlng (less than 60 CFM or
' left of the calibration mark) that is stablllzed the brake
system is charged.

The air flow meter also provides the following information ‘about
the irain's brake system:
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After a brake appllcat:on and release, the air flow meter will
Indicate high flow. As the brake system recharges, the brake

pipe.flow rate will decreass until the. ¢ au:ﬂ_o,w_lmnieueaehes

=1V

34.10.2

the reference value, indicating that the brake system is

recharged

Air flow less than the reference value may indicate a closed
angle cock )

~ Air flow greatar than the reference value may mdlcate
mcreased leakage to the brake system

With a brake epphcatlen in effect a decrease in air flow may
|ndlcate that an unintentional brake re!ease is eccurnng

En gmeer Respansibilities

Once the air ﬂow meter shows a' constant readmg, the engineer
should:

1.

Note ttte rate of flow and use this number as a reference to

- determine when the brake system is charged

If the air ﬂow meter is eqmpped adjust the reference pointer

Jto agree with the flow pointer.

Note: This reading is a reference value to use to monitor

‘ ﬂuctuat_ions in air flow to the brake pipe._
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34.11 Charging Time Chart

VWHEH e Brake systen [Fincharged andmot eqaipped with an air
flow meter, use the following chart to determine the minimum and
maximum charging times! :

Minimum and Maximum Charging Times
‘When Brake System is Empty
Brake Pipe Minimum Charging | Maximum Charging
Length - Time : Time
{in feet) {Minutes) (Minutes)
2500 or less 8 ' 25
3000 10 30
4000 15 35
5000 20 40
6000 26 4]
7000 35 65
8000 45 75
9000 57 100
10,000 71 125
11,000 80 160

34.12 Electronic Aleriness Device
An electronic alertness device stops the train with a service rate
brake application if the engineer does not respond properly. The
device functions as follows:

1, The device begins functioning when locomotive brake cylinder
pressure falls below 25 psi.

2. At this point, the device monitors the operator's aleriness.

3. It resets when the operator changes the position of or operates
one of these locomotive controls:

«  Throttle.
* Hom.
+  Bell

«  Dynamic brake.
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.or

» . Devicereset buiton

Note: Radio transmission (on some alerter types) '

4,

5. .

If the device is not reset within the reset cycle {varies relafive to
speed)

A warnmg light flashes.

+ A warning horn sounds on and off for 10 seconds ancl then
contmuously for 10 seconds.

I the device is not reset within 20 seconds after the warning

ight and horn begin operating, the frain brakes. will

automatically be applied at a service rate (Penalty Brake)

34.12.1 Deactlvate Device Temporarlly

To deactivate the electronic alertness device temporarily for unit . .

train loading/unloading;

.~ UPRR Locomotives (this feature only available on some '

models)

. Observe the followmg sieps

1.
2,
3.

4,
5.

.Clqse throttle.

Center reverser. -

Fiace remote con51st(s) |n REMOTE MODE IDLE lf DP.

tram

~Isolate control[ing'lo‘comqtive,

Open generator switch. .‘

Note As Iong as speed remains below 2 MPH a[erter is

’ nulhﬁed

«  BNSFand other rallroad's locomoﬂves

Observe the following steps:

.

WARNING: If distributed power train, first place remote |
consist(s) in REMOTE MODE - IDLE to prevent

3414
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undesired . - loading of remote consist during
loading/unloading op eration.

2. lsolate all units in the LEAD consist except the
controlling unit. {Controlling unit will be isclated after
completing all steps below.)

3. Select slow épeed control on operating screen. (Leave
speed sefting to lowest speed setting available or 0
MPH)

4. Move reverser to the direction of travel.

5. Open throttle as commanded if using Slow Speed to
load or Run 1 to simply nuliify alerter during automatic
car posifioner unloading operation.

Isolate lead unit, if only nullifying alerter with Slow Speed
 feature active.

Release independent brakes when ready for movement.

Note: Alerier is nullified as long as train movement does not
exceed 4 MPH.

=« If the above steps do not nuiﬁfy alerter, complete the
following steps:

A. On 26C, 30CDW Equipped Locomotives
1. . Cut out the automatic brake valve,
2. Adjust the reguiating valve to 114 psi.

3. Move the -automatic brake valve handle o
_SUF'PRESSION. _

4. Cutin the automatic brake valve to PASS.,

5. Make sure the brake pipe pressure is at the required 90
pst. ’

34-15



AIR BRAKE AND TRAIN HANDLING RULES = April 1, 2004 .-

B. Restore Electronic Alertness Device Control on 26C and

30CDOwW

To restore the slectronic alertness device control:

1.
2,
3.

4,

Cut out the automatic brake.

Move the automatic brake handle to RELEASE.

Adjust the regulating valve to the required
pressure. '

_Cutin the automatic brake.

C. CCB Equipped Locomotlves

When the Iocomotwe is in SLOW SPEED operatian, if
-equipped, the electronic aleriness device does not function
below 5 MPH.

D. Epic Equipped Locomotives

Plug into the MU receptac!e |

34 13 Overspeed Control

'The aver speed control prevants the frain frorn runnmg at speeds_
higher than the safe mechamcal Ilmlts of the tractlon motors It
functions as follows: el S

* I train speed increases to an unsafe Ievel the safety control _
devica sounds a warning. .

- If the train does not sfow within 6 fo 12 seconds of the ﬁrst :
waming sound, the overspeed control dewce appl;es the train -
C brakes and tnps the PC swﬁch ' : '

S Exceptlon Some BNSF Iocomoilves allow an Overspeed Penalty
: Application fo be prevented by placing automatic brake -
valve to MINIMUM position. When warning whistle is

heard, move automatic brake valve to MINIMUM

position. if speed reduces sufficiently, frain brakes may .

be released, when desired. If Penalty Brake Application

occurs as indicated by PCS open and service braka - -

application, move automatic brake vatve handle to
SUPPRESSIONto recover. - '
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34.13.1

Slowing Train due to Overspeed Application

1o slow the frain when ihe satéty contral device sounds a
warning, comply with the following:

1.

34.13.2

On Iocomoﬁves with ZGL, 30CDW, and CCB brake

equipment, move the automatic brake handle to

SUPPRESSION within the 6 to 12 second warning period.

On locomotives with other brake equipment, reduce the
brake pipe pressure 6 to 8 psi, ar more if necessary.

Recover

Ta recover when the overspeed control applies the train brakes:

1.

On locomotives with 26L, 30CDW, and CCB brake
equipment, move the automatic brake handle to
SUPPRESSION.

On locomotives with other brake equipment, move the
automnatic brake handle ta LAP.

Move the throttle to IDLE and wait 60 seconds.

After the train stops, move the automatic brake handle o
RELEASE and note that:

. ‘Brake pipe pressi.lre is restored,

PC light goes out,

Brakes release,

- Note: Some locomotive ‘equipment has' been medified to slow

the train during the waming period with the automatic

brake valve in MINIMUM REDUCTION. Unless the

engineer knows that the locomotive being operatad
" includes this modification, the SUPPRESSION position
- should be used. S
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Charts and Diagrams
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Single Capacity Freight Air Brake Equipment
Refer to Ghart F for Car Chart Components
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"~ B.  Car Chart Figure 1 )
Refer to Chart F for Car Chart Components

" C. CarChartFigure2 ~~

.. Refér to Chart F for Car Chart Components
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I \36 END-OF-CAR
- 18 CUSHIONING
D.  Car Char Figure 3 .
Refer to Chart F for Car Chart Components
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1. Horizontal end hand hoid 47. End cap locking plate
2. Hand brake housing 48. Truck side frame
3r—End-addertread A9 TrUCK Sprng
4. Hand brake whesl 50. Truck bolster
5. Telescoping uncoupling rod 51. Roller bearing assembly
8. Uncoupling lever guide 52. Truck side bearing roller
7. Hand brake chain . 53. Truck side bearing housing
8. End platform (combined 54. Truck dead lever
crossover and brake step) 55. Clevis at dead lever
9. Bellcrank 58. Clevis at dead lever fulcrum
10. Vertical hand brake rod 57. Dead lever anchor—
11. Front draft gear stop underframe mountad
12. Striker - . B8. Center pin
13. Coupler knuekle pin 59. Truck center plate cast
14. Coupler knuckle ' integral with truck bolster
15. Type E coupler head 60. Air-hose
16. Coupler carrier 61. Hand brake chain at bell crank
17. Coupler wear plate 62. Hand brake rod guide
18. Striker flange 63. Hand brake rod
19. Angle cock 64. Hand brake chain at cylinder
20. Draft key washer 65. Cylinder push rod
21. Draft key 68. Air brake cylinder
22, Draft key retainer 67. Cylinder pipe, 3/4"
23. Brake pipe, 1-1/4" (Trainline)  68. Floating lever guide
24. Follower block 89. Floating lever
25. Coupler yoke 70. Pipe clamp, 3/4"
28. Draft gear _71. Toprod "A" end
27. Rear draft gear stop - 72. Branch pipe tee
28. Rear draft gear stop - 73. Branch pipe tee support
reinforcement * 74. Combined dirt collector and
28, Hydraulic piston cutout cock
30. Center sil! 75. Connection hose
31. Back stop plate 76. Pipe clamp, 1-1/4"
32. Rear iug casting - 7T7. Retainer pipe
33. Siriker casting . 78. Retainer valve
34. Couplerkey © 79. ABD control valve
35. Cushioning unit 80. Release rod
36. Restoring mechanism 81. Auxiliary reservoir pipe, 3/4"
37. Inspection plate 82. Emergency reservoir pipe,
38. Rearcross key a4 .
39. Brake shos 83. Reservoir support
40. Wheel 84. Combined auxiliary and
41, Axle EMEergency reservoir
42, Truck five lever 85. Cylinder lever guide
43. Brake beam 86. Brake lever fulcrum
44. Roller bearing adapter 87, Brake slack adjuster
45. Roller hearing end cap 88. Cylinder lever
48. End cap retaining bolt 89. Top rod "B" end
F. Car Chart Components
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To determine axle number, journal number and wheel
number on a car; stand facing the hand brake end of the

—car{the “B”-end-}:-&ouni-the-closes%axle-as-ﬁcrmbeﬂ and
the wheels and joumals on the right and left sides as R1 .
R2, efc., and L1, L2, etc., res

diagram.

Note: For all multi-unit articulated cars, the journal-wheel
number is stenciled on the side fr

the journal,

WHEELS
AND
JOURMALS

LEFT SIDE

WHEELé .
AND

JOURNALS -

- Diagram

"A¥END

4

fo

' Axle 4 "FI_
i Axle 3 ,m
—~ Axlg 2 : Rz
: VAxle‘l -

L4
13
12
L1]

B END

= ﬁ-candarakeﬁnh)‘,

G. Freight'Car Axle,.J(_)m_'hal and_Wh;ael Idenﬁficaﬁon

CD-6-
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Control Valve _
Operates truck/mounted brakes. It consists of two valve

portionsbolted o T pioe Bracketaind as & cutout cock, T3
located by the air reservair. Each control valve operates the
brakes on two trucks.

+  The control valve on the "A" o perates the brakes on "A"".
and "F" trucks.

» The contrel valve on the "D“ operates the brakes on "E"
and "D" trucks.

» - The control valve on the "B" operates the brakes on "B"
and “C" trucks.

AAV. (Accelerated Application Valve) :
Does not operate brakes, but does propagate the signal to

operate brakes. It consists of one valve portion bolted to a-

pipe bracket and has a cutout cock, However, do not cut out
the A.AAV. unless there is a contmuous blow of air through
the valve .

No. 8 Vent Valve

Does not operate brakes, but does propagate the srgnal to - '.

operate brakes. It consists of a single vent valve and does

not -have a cutout cock, [t does have a plug that can be .
installed if there isa contlnuous blow of air through the vaive _

Hand Brakes
Five platform/

well cars have a handbrake on the "B" end platformlwell o
Also, there may be a Kand brake on the "A" end
platform/well. When there are handbrakes on both the "A"

and "B" platforms/wells, the hand brake usually will be
painted orange and/or are stenciled . "SECOND HAND
BRAKEAT OPPOSITE END", A

" CD8 -
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KNUCKLES MARKED °E 50¢ KNUCKLES MARKED “F 51" .
FIT “E" TYPE COUPLERS FIT"F TYPECOUPLERS -

ROUND j SQIJAHE) .

) GORNER . CORNER
TYPE£" - TYPE
KNUCKLES ARE NOT INTERCHANGABLE

J. Coupler Diagram
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To determine axle number, journal number, and wheel
number on a locomotive, stand facing the same direction as

the-specifie-locemotive-is-headed—Ceount-axles-from-the-front
of that locomotive as axle one and wheels and journals on
the right and left sides as R1, R2, etc., and L1, L2, eic,,
respectively as shown in the diagram. )

LEAD LOGOMITIVE
FRONT

r Al T y

wHERLS ts M wigps
RIS ui._ﬂ._'m JOURNALS
ut Rated 'n:
LEFT SIDE FUGHT SI0E
N At N
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- N
JOURNRLS  |L6 ; Rs|  wmNas
. REAR
fAEaR
o e},
WHEELS , WHEELS
AND Adlas [r3 AND
SOUANALS - JOUFRIALS
mi————*‘_‘"' J 1 ’
“i LEPTEI0E N - e
% S R ‘
sy "
WHESLS Azt WHEELS
) \ +, AND )
JOURNALE - P T -

ERONT
TRARING LOCOMATIVE

X. - Ldi:omotive A'xle,_J_onrnal and Wheel Di_agi-an_i- o
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GLOSSARY

Accelerometer

An indicator that dlsplays in MPH per mtnute the rate of
increase/decrease of speed.

AC anomohve
AC locomotives ars equipped w;th AC traction motors and are not
affected by maximum confinuous current ratings or short time
operating ratings.

Actuating
Using of feature of the independent brake valve to charge the
actuating pipe from the main reservolr and prevent or release a
locomotive brake application from a brake pipe reduction.

Air Brake :
A system of compressed air devices, controlled manually,

electronically or pneumatically, that make the car or locomotive slow
down or stop.

Air Brake Equipment
The equipment that supplies and exhausts air to and from the brake

_cylinders, but does not include foundation brake gear and hand
brakes. S

Aifr Brake Hose
A reinforced fubing. On each car or enging, the tubing is attached to
a nipple that screws info the angle cock at the end of the brake pips.
The other énd of the hose includes a coupling (glad hand) that fits
into an’ identical coupling on the.adjoining car." The complete
arrangement connects.air between the brake. pipes of the cars and
the tocomotives throughout the train.

Afr Brake System .
Al of the devices for aperating air brakes fo conirol the speed of and
stop a locomotive or train. The system inciudes the operating
devices, pipes, hoses, fittings, and foundation brake gear.

Aifr Compressor
A locomotive device, powered by the diesel engine or an electic
motof, that compresses air for operating the air brakes and all other
air-operated devices on locomotives and cars.

Air Compressor Control Switch
A device that controis the loading and unloading of the compressor
at the proper main reservoir pressures.

GL-1
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Air Flow Indicater (AFI)
An instrument that indicates the volume of the air flowing through

the-automatic-brakevalve.intothe-brake-pipe

Alr Gaunge
An instrument that indicates air pressure in pounds per square inch
A{psi). .

: Ahgnment Control Coup]er '
" Specially equipped couplers, msta]led on most locomotives that only
allow the coupler in buff to move laterally within certain limits. This
equipment minimizes rall turnover, whee! climb and jackknifing.

Ampere (Amperage, Amps) _
The standard unit for measuring electric current.

- Angle Cock
A manually operated device located at each end of the brake pipe
on locomotives and cars to parmit or prevent air flow,

Articulated Multi-platform Car
A car with multiple units (segments) that have artlculated couplings
~and which the units share a common truek. :

Automatu: Brake Valve :
A manually operated electronic’ ‘controller or pneumatlc valve on lhe
Iocomotlve that oontrols the train and eng:ne brakes.

Auxlhary Reservmr , '
A starage volume, charged from the brake pipe to receive and store
- air to apply brakes on a car or locomotive. In freight car equupment

- the auxiiiary resarvolr and emergency reservoir are comblned inone -

structure

- "B" End (of car) : :
The end where the hand brake is Iocated unless otherwrse
|dent|t”ed : . . )

Back—up Valve or Hose

A device, either portable or rpermanently connected to the brake .

pipe, that confrols brakes from the car that it is attached to. The

device can apply the brakes with a semce or emergency_'

appilcatlon

. Ba]anced Brakmg

Controlling train speed by makmg enough of a brake pipe reductron '

fo stabilize speed on a grade, then allowmg the automatic brake

'- GL—Z
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valve pressure maintaining feature to hold the brake application
constant regardless of brake pipe leakage. This ordinarily is

accomplrs!iea IV GOIMDINAtoN Wit ﬁ?namlc Brakinig.

Bleed (Bleed—nft)
Venting air pressure to the atmosphere such as venting air
pressure from the brake cylinder of individual cars, by usmg tha
release valve :

Blended Brake ' ‘
The combination of air and dynamic braking by making an automatic
service brake application with the throttle in IDLE. :

Brake Application
A brake pipe pressure reduction (ng matter how made) that causes -
the control or distributing valve to move to the service or emergency
position.

Brake Cylinder '
A metallic cylinder containing a piston. Compressed air forces the
piston outward to apply the brakes. When the air pressure is
released, the piston retums to its normal position by a release spnng
coiled around the piston tod Inside the cylinder.

Brake Pipe ‘ ' ) '
The section of air brake piping of a car ofr Ioeomotlve that supplies
the reservoirs. It also connects the piping to allow:the locomotive
angineer {o conirol the car brakes. The pipe is 1-1/4 inches in
diameter and extends from one -end of the car {o the other. At the
-...-ends, flexible.hoses connect the .cars: When'a:frain-is.made:up and
- all-brake pipes on the cars-are joined together, the entire pipeline is
calied the brake pipe. )

. Brake Pipe- Grndlent
The difference in brake pipe pressure between the [ocomotwe (or

source of supply) and the rear car of the train. Brake pipe gradients
may be;

Normal Gradient - N
The grad ient that exists when the system is fully charged

False Gradient

The temporary gradient that exists when the system is less than
fully charged (for example, the exaggerated difference between
the head end and rear end after a release).

GL-3
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Inverse Gradient

The temparary candition when the brake pipe pressure js higher

at the rear of the train than at the head end of the train (for.

example, during a service brake application).

Brake Pipe Pressure
"The amount of pressuke in pounds per square inch (psu) in the’ brake
. pipe (commmionly expressed in pounds).

Brake Valve Cutoff Valve
A device on locomotives that can cut out the charging and service
functions of the automatic brake valve. This valve also properly
positions the brake valve for passenger or freight operation.

Branch Pipe Cutout Cock
A device on locomotives and.cars that isolates the control valve
from the brake pipe.

Control Valve
A device on Iocomutwes or cars that charges the reservoirs and
applies or releases brake cylinder pressure when brake pipe
pressure reduces or increases.-

DC Locomotwe : :
DC locomotives are eqmpped wit DC tractlon motors and are

affectad by maximum continuous current ratlngs or short tlme '

operating rat:ngs

Dead Engme Feature . -

A device nsar the locomotive control valve that is used when the
_unit is handled dead-in-train. When -the dead engine cutout cock is -
. opened, the main reservoirs are charged from the brake pipe to

operate the engine brakes.

Dlstrlbuted Power _

- One or more locomotive conmsts that are remotely controlled from .

the Iead locomotwe

Dlsturbed Track

A section of passaBle track that has a temporary speed restrlcttnn :

imposed because various defects or track maintenance has affected
the integrity of the track. ’

. Draft Gear -
The connection between the coupler rlgglng and the center sill. This

. connection receives and cushions the shocks associated with in-

train forces or coupling.

" GL4 .
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Drawbar Forceé_ (In-train Fdrces) '
Forces at the couplers between cars and/or locomotives that may be

Either drart (stretched) or Buif {compressed), depending on irain
operation. -

Dynamic Brake _
An electrical device that converis some of the energy developed by
‘a moving locomotive into an effective retarding force.

Dynamic Brake Holding Feaﬁ;ré
A feature of the lead, controlling locomotive that allows dynamic
braking effort when a PCS open condition exists.

Dynamic Brake Interlock (DBI) .
A device that will automatically keep the locomotive brakes from
applying when automatic brakes are applied during dynamic
braking, L _

High Capacity Dynamic Brakes
Provide approximately 13,500 Ibs. of effort per axle instead of
10,000 Ibs. per axie as other dynamic brake systems.

Flat (Grid Control) Dynamic Brake System _
A dynamic brake system that provides retardation that is controlied
solely by the position of the dynamic brake lever. Maximum
retardation occurs at Position 8, .~ C

Taper (Speed Control) Dynamic Brakes - } o
A dynamic brake system that provides retardation relative to both
speed and dynamic brake handle position, The higher the speed,
- the greater the retarding force developed for a given handfe
position. At higher speeds, full dynamic brake effort is reached at
o Positiond, s S e T T .

Electronic Alertness Control s
A safety control system that senses the activity of the engineer. As
the engineer goes about normal activities, any such changes will
reset the control and start a timing circuit. If; during the fiming
. period, no additional activity is defected, an audible andfor visual
alarm- ocours. If activity stifl doesn't occur for ancther period,
- approximately 6 seconds, a penalty brake application is initiated,
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Electronic Controlled Brakes

An air brake system that can be controlled electronically is referred |

to- e eleCtromealy TomTolieyprsmTate Fakes of ECP The ECP

systems that are being utilized are overlay brake systems Overlay

means the freight car brake system can be operated in either ECP
or conventional prieumatic mode. All cars in the frain must be
_equipped with ECP to operate in the electric mode.

. Emergency Apphcatton

A rapid reduction of brake plpe pressure that causes the control -

valves to move to the emergency paosition and the vent valves to
open. This equalizes auxiliary reservolr, emergency reservoir, and
brake cylinder pressuras,

V Emergency Brake Valve

A manually operated device on equ;pment that |ntt1ates an
emergency brake apptlcatlon

Emergency Reservoir '
A storage volume, charged from the brake pipe, to receive and store.

air used durmg emergency brake apphcatlons and certaln recharge
features. -

Empty Bulk Commodity Unit Tram :
" Atrain made up entirely of empty cars used to transport coal grain,

ore, potash, molten sulfur, soda ash, phosphate rock oil, taconite or .

other bulk commodmes

End of Tram Telemetry System
. Telemetry Components

. End-of-train telemetry dewces IS a radio end-of-traln telemetry o

system that conmsts of:

. End-of-train de\nce (EOT) mounted on the trallmg ooupler of the
Iast car, :

. Head-of traln de\noe (HEU) mounted in the [ocomottve
An EQT (2 way EQ_T that h_es not been armed), prowdes_: :
»  Lastcarbrake ptoe pressure monitoring. E
. Last car motioh status (moving or stapped).
" 'Marker light status {on or off). |
. EOT batter:y status. -
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. A 2 way EOT that has been armed (emergency enabled),
provides:

- . Capability to initiate an ermergency brake application at the
rear of the train, Both the HEU and EOT must be equipped
for two-way communication and the HEU must be armed fo
the EOT (emergency enabled). An Emergency toggle
switch - associated with the HEU cab-display is used fo
activate the EOT emergency valve.

- A 2—way ECT transrmts ‘and receives information between
the head-end and rear-end units. The additional purpose of
- a 2-way EOT is to provide a way to iniflate from the
locomotive an emergency brake application at the rear of
the frain. For this o happen, both the head-end and the
rear-end units must be equipped for two-way communication
and armed {emergency enabled). An Emergency toggle
swiich "associated with the EOT cab display is used io
activate the EOT emergency valve lecated on the rear- end

. unit.

Equalizing Reservoir
A smal! reservoir connected to a piston or diaphragm chamber and
used in automatic air brake Operetlons It is only cut in on the
controliing unit. The reservair's purpose is to add a volume of air fo
'one side of the chamber, which can be accurately control!ed

When a brake pipe reduction occurs, air is drawn from the
equalizing reservoir. The reservoir then automatically draws the
proper amount of air from the brake pipe. For this reason, the brake
pipe pressure.and the equalizing reservoir pressure.are always the
same,’ except when.they are equalizing afier a brake plpe reduction
ora brake pipe charglng operahon o '

Fuundatmn Brake Gear

The levers, rods, brake beams, etc that connect ihe brake cylinder
piston rod to the brake shoes so that when air pressure forces the
piston out, the brake shoes are forced against the wheels.
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Full Service Application’
A brake pipe reduction made only to the point at which the auxiliary

T esewumﬁ—breke-"cyhnder*pressures—equairze-ﬂﬂmy‘fmher
reduction in the brake pipe pressure, except an emergency
application, will not affect the amount of pressure in the brake
cylinder. Therefore, air is being wasted from the brake pipe (over
reduction).

- The chart below eﬁows the reduction.needed for a full-service
application for various initial brake plpe pressures. Also listed is the
brake cylinder pressure at full service for various initial brake p1pe

pressures:
Inittal Brake Pipe . Service " Brake  Pipe
Pressure Equalization Reduction. to
Pressure Obtain
Equalization
80 psi - 64 psi : 26 psi
105 psi 75 psi . 30 psi
110 psi 78 psi 32 psi
Grade (of Track)

- Grade is other than Ievel track and is usuelly expressed as a
percentage The percentage is the number of feet the frack rises or - .
falls in a distance of 100 fest. For example, a 1-percent ascending -
grade means that the track rises 1 foot in elevation for every 100 3
feet the equipment travels on the track Unsecured rall eqmpment_ s
may rol! ona grade )

. " Grade demgneﬂons rnclude the followmg

. nght Grade Less than 1 Opercent

D ._ ) o . Heavy Grade: At Ieast1 .0 percent fora d1stance of 3 ml!es
Lo : " or more. A :

e . Mountaln Grade: 2. 0 percent or greater for a dlstance of2
’ miles or more, '

Hand Brake Co ' .
A mechanical arrangement of levers, chams. rods, gears arld _
- fulcrum. When applied manually by wheel or lever, the hand brake
- forces the brake shoes against the braking surfaces (wheel tread or
dusc) to cnntrol car or locumotwe movement .

GL§
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Head of Tram Device (HEU)
A radlo device located i the locornotive cab that communicates with

an End of Train Device (EOT). The HEU displays:

o Lastcar brake plpe pressure.

. 'Lasi car motion status (moving or étopped).

o Marker light status (on of off).

= EOT battery status.

. Go.mmunication Status with EOT.

.. 2-Way Armed Status

- | Distance measurement referenced to locomotive muvement.'
And provides;

»  Audible alarms pertaining to status changes.

«  Armming capability to a selected 2-way EOT.

. ,'lnterface for Manual and  Automefic_iniisted EOT
emergencles B L :

Helper ' Co '
" Distributed” puwer ‘or manned helper added to a traln to assist
movement, :

Horsepower Per Tral[mg Ton (HPT) '
The total harsepower of all working - Jocomotives divided by the fotal
-~ trailing weight of the train-in tofi: For example a ‘train ‘powered by
15,000 horsepower and having a trailing weight of 4,285 fons has a

3.5 horsepower per trailing ton ratio (15,000 HF’ divided by 4,285
tons).

Independent Brake Valve

© A brake valve that controls the Iocomotive brakes independent of
the automatic hrake valve handle position.

Independent Pressure Switck (IPS) - )
A device on a locomotive that cancels the extended range portlon of
" dynamic - braking or all dynamlc braking when a sufficient
independent brake application occurs. This switch prevents the
locomotive wheels from sliding because of excessive braking.
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Interchange
A location whers railroads exchange rolling equipment.

Intermodal Equipment
Equipment designed to carry frailers, containers, automobites.

Intermodal Trains
Trains made up of entirely of mtermodal equrpment

Isolatlon Switch
A switch on diesel eleciric locomotives that has two or three
positions. In the RUN position, the unit iz "on the line," responds to
control, and develops power. In the ISOLATION {or Stop-Start)

position, the unit is isolated from the consist and does not develop

power or respond fo control.

‘Linking

The process of electronically connecting the controlling lead unit to 1

the controlling distributed power unit on a distributed power train.

Light Locomotive
One or more units, with or without a caboose not coup!ed to cars.

. Loaded Bulk Commodlty Umt Tram

A train made up entirely of loads of coal, grain, ore, potash, molten )

sulfur, soda ash, phosphate rock; oil, taconite or other bulk
‘commodities.. . S

Main Reservonr

An air reservoir on the looumotrve for stonng and coollng,'-

compressed atr,

Minimum Contmuous Speed :
Minimum continuous speed is the slowest speed at whlch a DC_

_locomoiive can operate continuously in Throttle 8. Locomotive

_traction’ motors operating under these conditions develop the
- highest amperage possible before. overheating. The minimum

continuous speed varies and is indicated by the ratmg p[ate on the

Iocomot:ve

- Minimum Reductmn

The first position of the autematlc brake valve that |mt|ates a service

appllcation ofGto 8 psa

Manned Helper

. A halper controlled by an engmeer in the controillng unlt of the

locomotive helper consist .
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MU Cutout Cock (MU-2-A, Dual-Ported Cutout Cock)
A devma.fgwutﬂngm.ar.om.the_qndependent.buake#a'm

Non-arhculated Mulii-platform Cars
A car with multiple units (segments) that are connected with safid
drawbars. Each unit is a stand-alone unit and does not share a
- common truck with another onit.

Off Air

Not connected fo a confinuous source of compressed air of at least
_ 60 pounds per square inch (psi).

0vercharge
Brake .equipment charged to a higher pressure than the regulating
valve is adjusted for or can maintain. In such a condition, brakes on
a portion of the train may not release.

Penalty Brake Apphcatmn

An automsatic full service brake application caused by various safaty
de\nces

Prienmatic Control Switch (PCS)
An air-operated switch, activated by an emergency or penalty brake
application, that drops the éngine speed to idle an EMD Iocomotlves
or throttle notch 1on GE |ocumotwes

Pressure Mamtalmng Brakmg
Confrofiing train speed by making enough of a brake pipe teduction
to stabilize speed on a grade, then allowing .the .automatic brake
valve pressure -maintaining . feature to hold the brake apphcahun
constant regardless of brake pipe leakage

- Pressure MamtammgFeature o '. R : R i
- A system. designed :to" evercome brake plpe feakage both in the
RELEASE and SERVICE positions of the automatic brake valve.

. This allows a conskant brake apphcahon to be he]d as Iong as’
needed.. :

Reduction (of the brake pipe) .
A decrease in brake pipe pressure at a rate and of an amount

. sufficient to cause a frain brake applicaion to be initiated or
increased.

Reduction Relay Valve . '
A device on-long cars that helps brake pipe pressure reduce during
service and emergengy brake appllcatlons The valve compensates
for the added length of brake pipe on long cars,
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Regulating Valve _
The valve that reduces air pressure from the locomotive's main

-2

T

reservoir to the desired presstre in the brake pipe. The regulating
valve will automatically maintain that pressure when the autornatic
brake valve is in the RELEASE position.

Retaining Valve - .
* A manually operated valve used on cars o exhaust brake cyfinder
pressure completely or to maintain a predetérmined pressure,

Service.Application
When brake pipe pressure exhausts at a service rate fo apply the
train brakes. L -

Slack Action

Movement of part of a coupled frain at a different speed than
andther part of the same frain.

Shig o
A unit with traction motors but no diese! engine and incapable of
propelling itself. The unit receives electrical power through a power
cable from an adjacent, specially equipped locomotive, Slugs are
used where low speeds and high tractive effort are needed.

Solid Block (of cars) . y
- One or more cars coupled together that:

« - Are charged or have not been off air for more Ithah 4 hours.

« - Have been tested as outlined in Rule 30.10 {Procedure for

inspection and Test). . BRI :

Thermal Cracks (in wheels)

Cracks in a railroad wheel, hbrmal'l'y caused by heat generated on
the tread and flange of the wheel from excessive braking.- - -
Throttle quulﬁﬁﬁ_n RS o e ‘ .
" The action of adjusting the throttle one notch at a time between idle”
and position 8 to control train speed without the application of air
brakes, ... .- . o T
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Tons pér Dynamic Brake Axle )
The folal grass trailing tonnage of the frain divided by the number of

axles of locomotives, including helper locomotives, operating in
dynamic brake. (Referio locomotive data tables in system special
instructions for dynamic brake axle ratings.

When making this ealculation, include in the gross frailing fonnage
the weight of any locomotive, including a helper locomotive, not
~operating in dynamtc brake or with dynarmic brake cut out.

Tons per Operatlve Brake
The gross trailing tonnage of the train divided by the total number of
cars having operative brakes. For example, a 100-car train with all
brakes operating, having a fotal train weight of 6,000 fons, has 60
tons per operative brake (6,000 tons divided by 100 cars).

Train lists Ehowing average fons per car or platform will equal tons
per operative brake when;

+ The frain list is current {no additionat plckups or setouts
have been made). :

s« No brakes have been cut out.

e There is one brake per car or piatform (Note This is not the
condition for some eqmpment such as articulated
intermodal cars). . - . R

Transfer Tram Movement ‘
A movement of an engine and one or more cars between apointof
origiti and a point of final destmatlon of at !east 1 mlle but not more
than 20 miles. ‘ R R .

Unattended wo
Means cars andlor Iocomotwes Ief’i standlng and unmanned in such
a manner that the brake system of the cars and!or Iocomoiwes
cannot be readlly controlled : o '

Vent VaIVe :
A valve attached to the brake system of a car or locomotive. The
valve responds to an emergency brake pipe pressure rate of
reduction by venting the brake pipe at each vehicle to the
almosphere.  As a result, the emergency application spreads
throughout the train.

‘Wheel Sliding
When the wheel rotates slower than lengthwise movement dictates.
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Wheel Slipping
When the wheet! rofates faster than lengthwise movement dictates.

e

 Yard Test Plant -
A system of piping and filings that supplies air at convenient
locations to charge and fo test cars without a locomotive,

ool







